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Eurek a: 


The Solver' 


A nyone and 
everyone who 
routinely works with 
equations needs 
Eureka: The Solver 

It solves the most com¬ 
plex equations in seconds. 
Whether you're a scientist, 
engineer, financial analyst, 
student, teacher, or some 
other professional, you 
need Eureka: The Solver! 

Any problem that can be 
expressed as a linear or non-linear 
equation can be solved with Eureka. 
Algebra, Trigonometry and Calculus 
problems are a snap. 

Eureka: The Solver also handles 
maximization and minimization 
problems, does plot functions, 
generates reports, and saves you 
an incredible amount of time. 

X+exp(X) = 10 
solved instantly instead 
of eventually! 

Imagine you have to "solve 
for X/' where X + exp(X) = 10, and 
you don’t have Eureka: The Solver. 
What you do have is a problem, 
because it's going to take a lot of 
time guessing at "X." Maybe your 
guesses get closer and closer to the 
right answer, but it's also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there's 
no guessing, no dancing in the dark — 
you get the right answer, right 
now. (PS: X = 2.0705799, and 
Eureka solved that one in .4 
of a second!) 


How to use Eureka: 

The Solver 

It's easy. 

1. Enter your equation into 
the full-screen editor 

2. Select the "Solve" command 

3. Look at the answer 

4. You're done 

You can then tell Eureka to 

■ Evaluate your solution 

■ Plot a graph 

■ Generate a report, then send the 
output to your printer, disk file 
or screen 

■ Or all of the above 


Eureka: The Solver includes 

Ef A full-screen editor 
Ef Pull-down menus 
Ef Context-sensitive Help 
Ef On-screen calculator 
Ef Automatic 8087 math 
co-processor chip support 
Ef Powerful financial functions 
Ef Built-in and user-defined 
math and financial functions 
Ef Ability to generate reports 
complete with plots and lists 
Ef Polynomial finder 
Ef Inequality solutions 


Some of Eureka's 
key features 

You can key in: 

Ef A formula or formulas 

Ef A series of equations—and 
solve for all variables 

Ef Constraints (like X has to be 
< or = 2) 

Ef A function to plot 

Ef Unit conversions 

Ef Maximization and minimization 
problems 

Ef Interest Rate/Present Value 
calculations 

Ef Variables we call "What hap¬ 
pens?," like "What happens if I 
change this variable to 21 and 
that variable to 27?" 


All this power for only 
$99.95! 

Equation-solving used to be a 
mainframe problem, but we've 
solved that problem. 

Eureka: The Solver is all you 
need—and it's yours for only 
$99.95! 

That kind of savings you can 
calculate with your fingers! 


Introductory price—good through July 1, 1987 


System requirements 

IBM PC, AT, XT, Portable, 3270 or true compatibles. 
PC-DOS (MS-DOS) 2.0 and later. 384K. 


4585 SCOTTS VALLEY DRIVE 
SCOTTS VALLEY, CA 95066 
(408) 438-8400 TELEX: 172373 


BORLAND 

INTERNA T I 0 N A L 


For the dealer nearest you or to order by phone call 

(800)255-8008 

in CA (800) 742-1133 in Canada (800) 237-1136 










Turbo Prolog' 




C ( If you're at all interested in 
artificial intelligence, databases, expert 
systems, or new ways of thinking about 
programming, by all means plunk down 
your $100 and buy a copy of Turbo 
Prolog. Bruce Webstef ' B yte 19 


Only 
$99. 


Turbo Prolog, the natural language 
of Artificial Intelligence, is the most 
popular Al package in the world with more 
than 100,000 users. It's the 5th-generation 
computer programming language that 
brings supercomputer power to your IBM 
PC and compatibles. You can join the Al 
revolution with Turbo Prolog for only 
$99.95. Step-by-step tutorials, demo 
programs and source code included. 


fiTew! Turbo Prolog 
Toolbox 

Our new Turbo Prolog Toolbox' 
enhances Turbo Prolog—with more 
than 80 tools and over 8,000 lines of 
source code that can easily be 
incorporated into your programs. It 
includes about 40 example programs 
that show you how to 
use and incorporate your 
new tools. 

New Turbo Prolog 
Toolbox features include: 

Business graphic generation 
Complete communications package 
File transfers from Reflex, dBASE III, 
1-2-3, Symphony 
A unique parser generator 
Sophisticated user-interface design 
tools 


It's the complete developer's 
toolbox and a major addition to 
Turbo Prolog. You get a wide variety 
of menus—pull-down, pop-up, line, 
tree and box—so you can choose the 
one that suits your application best. 
You'll quickly and easily learn how to 
produce graphics; set up communica¬ 
tions with remote devices; read 
information from Reflex; 9 dBASE III, 9 
Lotus 1-2-3 • and Symphony 9 files; 
generate parsers and design user 
interfaces. All of this for only $99.95. 


Only 

$99.95! 


System requirements 

Turbo Prolog: IBM PC, XT, AT or true compatibles. PC-DOS (MS- 
DOS) 2.0 or later. 384K. Turbo Prolog Toolbox requires Turbo 
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K. 



Turbo Pascal' 




Turbo Pascal, the worldwide standard in 
high-speed compilers, and family. 


What our new Numerical Methods 
Toolbox will do for you now: 

El Find solutions 
to equations 
El Interpolations 
El Calculus: numerical derivatives 
and integrals 
El Differential equations 
El Matrix operations: inversions, 
determinants and eigenvalues 
El Least squares approximations 
El Fourier transforms 


As well as a free demo FFT pro¬ 
gram, you also get Least Squares 
Fit in 5 different forms: 

1. Power 

2. Exponential 

3. Logarithm 

4. 5-term Fourier 

5. 5-term Polynomial 

They're all ready to compile 
and run. 


All this for only $99.95! 


The power and high performance of 
Turbo Pascal is already in the hands of 
more than half-a-million people. The tech¬ 
nically superior Turbo Pascal is the de facto 
worldwide standard and the clear leader. 


The Turbo Pascal family includes: 

■ Turbo Pascal 9 3.0 

■ Turbo Tutor 9 2.0 

■ Turbo Database Toolbox 9 

■ Turbo Editor Toolbox 9 

■ Turbo Graphix Toolbox 9 

■ Turbo GameWorks 9 

■ Turbo Pascal Numerical Methods 
Toolbox 


Vew/ Turbo Pascal 
1 1 Numerical Methods 
Toolbox 


System requirements 

IBM PC, XT, AT or true compatibles. PC- 
DOS (MS-DOS) 2.0 or later. Turbo Pascal 
2.0 or later. Graphics module requires 
graphics monitor with IBM CGA, IBM 
EGA, or Hercules compatible adapter 
card, and requires Turbo Graphix 
Toolbox. 8087 or 80287 numeric co¬ 
processor not required, but recom¬ 
mended for optimal performance. 256K. 

Turbo Pascal 3.0. 

Includes 8087 & BCD features for 16-bit 
MS-DOS and CP/M-86 systems. CP/M-80 
version minimum memory: 48K; 8087 
and BCD features not available. 128K. 


61 The language deal of the century. 
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Turbo Basic 


/ ntroducing Turbo 
Basic, the high¬ 
speed BASIC you'd 
expect from 
Borland! 

It's the BASIC compiler you’ve 
been waiting for. And it's so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel¬ 
opment environment; it includes a 
lightning-fast compiler, an inter¬ 
active editor, and a trace debug¬ 
ging system. 

Because Turbo Basic is compat¬ 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 

With Turbo Basic your 
only speed is "iFull 
Speed Ahead"! 

You probably already know us 
for both Turbo PascaT and Turbo 
Prolog.'" Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out¬ 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM”PC. If 
BASIC taught you howto walk, 
Turbo Basic will teach you how 
to run! 


The Critics' Choice 

11 Borland has succeeded in 
stretching the language without 
weighing us down with unneces¬ 
sary details... Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language ... The one language 
you can't forget how to use, Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, InfoWorld 

Borland's Turbo Basic has advan¬ 
tages over the Microsoft product, 
including support of the high¬ 
speed 8087 math chip. 

John C. Dvorak 9 9 


Turbo Basic ends the 
basic confusion 

There's now one standard: 

Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic's part of the fast-growing 
Borland family of programming 
languages —we call it the "Turbo 
Family." Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code! 

Yes, we've included MicroCalc, our sample 
spreadsheet, complete with source code, 
so that you can get started right away with 
a "real program" You can compile and run 
it "as is," or modify it. 


A technical look at 
Turbo Basic 

gf Full recursion supported 
gf Standard IEEE floating-point 
format 

gf Floating-point support, with full 
8087 (math co-processor) 
integration. Software emulation if 
no 8087 present 
gf Program size limited only by 
available memory (no 64K 
limitation) 

gf EGA and CGA support 
gf Access to local, static, and global 
variables 

gf Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

gf Compile, run-time, and I/O errors 
place you in the source code 
where error occurred 
gf New long integer (32-bit) data 
type 

gf Full 80-bit precision 
gf Pull-down menus 
gf Full window management 


System requirements 

IBM PC, XT, AT and true compatibles, PC-DOS (MS- 
DOS) 2.0 or later. One floppy drive, 256K. 










^0^ Turbo C 


T urbo C: The 
fastest, most 
efficient and easy- 
to-use C compiler at 
any price 

Compilation speed is more than 
7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 
what only Borland delivers: Quality, 
Speed, Power and Price. 



Turbo C: a complete 
interactive development 
environment 


Like Turbo 
Pascal and 
Turbo Prolog, 
Turbo C comes 
with an interactive editor that will 
show you syntax errors right in your 
source code. Developing, debug¬ 
ging, and running a Turbo C 
program is a snap. 


Turbo C: The C compiler 
for amateurs and 
professionals 

If you're just beginning and 
you've "kinda wanted to learn C," 
now's your chance to do it the easy 
way. Like Turbo Pascal, Turbo C's 
got everything to get you going. 

If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 
method—and we speak from exper¬ 
ience. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 


Turbo C: The C compiler 
everybody's been 
waiting for. Everybody 
but the competition 

Borland's "Quality, Speed, Power 
and Price" commitment isn't idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn't a "typo," it's 
real. So if you'd like to learn C in a 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself. 


System requirements 

IBM PC, XT, AT and true compatibles. PC-DOS (MS- 
DOSj 2.0 or later. One floppy drive. 320K. 


Technical Specifications 

0 Compiler: One-pass compiler 
generating linkable object modules 
and inline assembler. Included is 
Borland's high performance "Turbo 
Linker." The object module is com¬ 
patible with the PC-DOS linker. Sup¬ 
ports tiny, small, compact, medium, 
large, and huge memory model 
libraries. Can mix models with near 
and far pointers. Includes floating 
point emulator (utilizes 8087/80287 
if installed). 

0 Interactive Editor: The system 

includes a powerful, interactive full¬ 
screen text editor. If the compiler 
detects an error, the editor auto¬ 
matically positions the cursor 
appropriately in the source code. 

0 Development Environment: A 
powerful "Make" is included so 
that managing Turbo C program 
development is highly efficient. 

Also includes pull-down menus 
and windows. 

0 Links with relocatable object 
modules created using Borland's 
Turbo Prolog into a single program. 

0 ANSI C compatible. 

0 Start-up routine source code 
included. 

0 Both command line and integrated 
environment versions included. 


Introductory price—good through July 1, 1987 



3.89 


16.37 


13.90 


Compile and link time 


9.94 


29.06 


27.79 


Execution time 


5.77 


9.51 


13.79 


Object code size 


274 


297 


Price 


$99.95 


$450.00 


Sieve benchmark (25 iterations) 


Turbo C 


Microsoft • C 


Lattice C 


Benchmark run on a 6 Mhz IBM AT using Turbo C version 1.0 and the Turbo 
Linker version 1.0; Microsoft C version 4.0 and the MS overlay linker version 
3.51; Lattice C version 3.1 and the MS object linker version 3.05. 


All Borland products are trademarks or registered trademarks of Borland International, Inc. or 
Borland/Analytica, Inc. Other brand and product names are trademarks or registered trademar 
of their respective holders. Copyright 1987 Borland International BI-1103 
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NO ROYALTIES 


If lightning still scares you, 
you're using the wrong file manager. 


Be sure. Btrieve.® 


Lightning may strike. But it doesn't 
have to destroy your database. 

Btrieve® file management offers 
automatic file recovery after a system 
crash. So accidents and power failures 
don't turn into database disasters. Your 
Btrieve-based applications will come up 
when the lights come back on. 

Fast. Btrieve is lightning fast, too. Its 
b-tree file structure automatically 
balances—you never waste time 
reorganizing the index. And Btrieve is 
written in Assembly language 
especially for the IBM PC. The 

result: electrifying speed on file 
maintenance routines. Applications 
that run fast. Users who don't waste 
time waiting. 

The standard for networking. When 
your application requires multi-user file 
sharing, Btrieve (network version) sets 
the standard for the industry's most 
popular LANs: Novell, IBM, and 
3COM, to name a few. Btrieve offers 
safe multi-user file management that 


coordinates simultaneous updates and 
protects against lost data. 

Fully-relational data management. 
Using SoftCraft's entire family of 
products gives you a complete, fully- 
relational database management 
system. Xtrieve® speeds users through 
database queries with interactive, on¬ 
screen menus—no command language 
or special syntax. And you can add our 
report writer to Xtrieve to generate the 
reports you need. 

For professional programmers. 

Btrieve is the fast, reliable answer for 
all your application development. In 
any development language—BASIC, 
Pascal, Cobol, C, Fortran and APL. 

With multikey access to records. 
Unlimited records per file. Duplicate, 
modifiable, and segmented keys. 
Variable length records. 

With Btrieve, you can develop better 
applications faster. And know they'll be 
safe if lightning strikes. 

CIRCLE NO. 201 ON READER SERVICE CARD 


Austin, Texas 78766 

(512) 346-8380 Telex 358 200 


SoftCraft Inc. 


P.O. Box 9802 #917 


Btrieve and Xtrieve are registered 
trademarks of SoftCraft, Inc. 


Suggested single/multi-user prices: 
Btrieve: $245/$595 
Xtrieve: $245/$595 
Reporter: $145/$345 

Requires PC-DOS or MS-DOS 2.X or3.X. 










DIALECTS OF dBASE / TED MIRECKI 

An enduring and esteemed name among data managers, Ashton-Tate’s dBASE III is on its way to earning its pedigree among 
programming languages as well. Three compilers are now available to enhance the dBASE III language. 


SPEED INFUSION, PART 2 / TED MIRECKI 

Accelerator boards that increase the PC’s clock speed can go only so far toward improving performance. The next step is to 
replace the microprocessor with a faster variety. Four accelerators that substitute an 8086 for an 8088 are reviewed. 


A MULTIUSER SOLUTION / STUART BLAIR 

Classic Technology borrows from the timesharing technology of minicomputers and from the architecture of networks to 
deliver a hybrid multiuser system that achieves some advantages of networking without cost and performance penalties. 


Compatibility and Performance: POISED FOR TOMORROW / MICHAEL ABRASH and 
DAN ILLOWSKY 

Advanced Logic Research opens an affordable door to the 80386-based environments and applications of the future with the 
Access 386, a high-performance AT compatible, comparable to its competitors in functionality—at a significantly lower price. 


DOS EXCEPTION HANDLING / DAN ROLLINS 

Often overlooked, Ctrl-Break handling and critical device errors are fundamental to an application’s smooth user interface. 
DOS methods for handling errors and exceptions can help prevent a program from being compromised by user actions. 


A CADD WORKSTATION / VICTOR E. WRIGHT 

CADD vendors are beginning to realize the potential of the microcomputer market. Computervision is testing the waters with 
Personal Designer, which provides a substantial subset of a minicomputer CADD system in a microcomputer environment. 


Programming Practices: A RESIDENT EXCEPTION MANAGER / TED MIRECKI 

Custom interrupt-handling routines can improve the Break key and error handling ability of any application program. A 
sample program presented here demonstrates how to install a resident interrupt handler for DOS interrupts 22H and 23H. 
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Software Tools 

For Programmers & Non-Programmers 


Get ‘State of the Art’ performance 
and save valuable time with these 
high quality utilities! 

Opt-Tech Sort™ 

Opt-Tech Sort is a high performance Sort/Merge/Select 
utility. It can read, sort and write a file faster than most 
programs can even read the data. Example: 1,000 
records of 80 bytes can be read, sorted and a new file 
written in less than 10 seconds (IBM XT). Opt-Tech Sort 
can be used as a stand-alone program or called as a 
subroutine to over 25 different programming languages. 

All the sorting, record selection and reformatting facilities 
you need are included. A partial list of features includes: 
The ability to process files of any size. Numerous 
filetypes are supported including Sequential, Random, 
Delimited, Btrieve, dBASE II & III and many others. Up 
to 10 key fields can be specified (ascending or descend¬ 
ing order). Over 16 different types of data supported. 
Powerful record selection capability allows you to specify 
which records are to be included on your output. Record 
reformatting allows you to change the structure of your 
output record and to output special fields such as record 
numbers for use as indexes. 

MS-DOS $149. ★ NEW ★ Xenix $249. 

* new ★ A n | s no u 0 l n ™ *new* 
VERSION V/irLII1C nei|J VERSION 

On-Line Help allows you to easily add “Help Windows” 
to all your programs. On-Line Help is actually two help 
packages in one. You get BOTH Resident (pop-up) and 
Callable Help Systems. 

The resident version allows you to add help to any 
system. Your Help System is activated when the “Hot 
Keys” that you specify are pressed. You can then chain 
between help windows in any manner you desire. 

The callable version allows you to easily display help 
windows from your programs. A simple call to the help 
system makes the window appear. The original screen 
is automatically restored when the help window is 
cleared. On-Line Help is callable from over 20 different 
languages. 

You have full control over the help window content, size, 
color and location. 

MS-DOS $149. Demo $10. (apply toward purchase). 

Scroll & Recall™ 

Scroll & Recall is a resident screen and keyboard 
enhancement. It allows you to conveniently scroll back 
through data that has gone off the top of your display 
screen. Up to 27 screens of data can be recalled or writ¬ 
ten to a disk file (great for documenting systems opera¬ 
tions). Also allows you to easily recall and edit your 
previously entered DOS commands without retyping. 
Scroll & Recall is very easy to use. It’s a resident utility 
that’s always there when you need it. MS-DOS $69. 

Visa, M/C, AMEX, Check, Money Order, COD 
or Purchase Orders accepted. 

To order or to receive additional information just call 
and receive immediate highly qualified attention! 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 
s. (702) 588-3737 _ y 
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The Periscope" Difference 


You’ll need it sooner or later 
if you’re doing serious software development 



W hen you’re writing large and/or complex pro¬ 
grams, it’s inevitable that you’ll have to deal 
with some tough debugging problems. Your debugger 
should help you find and solve those problems quick¬ 
ly. The more solid, dependable, and efficient your 
debugger is, the better able it is to help you out in 
those difficult situations. The big difference between 
Periscope™ and other debuggers is this: Periscope 
enables you to debug programs other debuggers can’t 
handle AND to debug in situations in which other 
debuggers won’t work! 

“We have been buying Periscope for about two years now ; 
and have always been more than satisfied with the hard¬ 
ware, the software , and the responsiveness of the company. 
We have used Periscope in a great many difficult situations , 
where our only other alternative was a very expensive ICE 
(in circuit emulator). Periscope has performed most 
admirably” writes Dr. William Ash, Technical Director, 
FEL Computing. 


P eriscope Quality. 

The reason for 
Product of the Month. 


“Periscope was chosen as the January (1986) Product of 
the Month because it represents what we felt was an ex¬ 
cellent balance between power and cost and it has an ex¬ 
traordinarily clean and innovative design.. .the overall 
aura of quality was too strong to ignore ” writes Jeff 
Duntemann, Technical Editor, PC Tech Journal, 7/86. 


T he Periscope Solution. 
A full line of debugging 
products that keep 
getting better. 


T he Periscope Promise. 

Continued product 
enhancement and user 
support. 


“Not only is your Periscope (Model I) software the greatest 
thing since K & R, but your support has won over even the 
heart of this hardened programmer” writes Periscope user 
Mark Kumler of US Maintenance. “I had decided long ago 
that no one in the industry cared about their customers 
after the check was cashed. You have definitely changed 
my opinion on that subject!” 

• User ideas are often implemented 

• Your first software update is free; later up¬ 
dates are just $20 

• You get free technical support and advice 

• You can trade up for $10 plus the difference 
in price 

• You get a 30-Day, Money-Back Guarantee 


“I have used Periscope daily for the past few months for 
testing and debugging my assembly code and I am still con¬ 
vinced this is the finest hardware or software debugger 
available at any price ” writes long-time Periscope user 
Wynn Bailey. 

There’s a model of Periscope to meet your needs and 
budget. The enhanced Version 3.0 gives you more 
value than ever before! Call for details. 


Periscope I has break-out switch & board 
with 56K of protected RAM.$345. 

Periscope II has break-out switch.$175. 

Periscope II-X (software-only model).$145. 

Periscope III has break-out switch & board 
with hardware breakpoints, a real-time 
trace buffer, and 64K of protected RAM_$995. 


To Order or Receive Free 
Information, Call Toll-Free: 

m 800/722-7006 Z 


The 

PERIS* * 

Company, Inc. 


G||PE 


14 Bonnie Lane, Atlanta, GA 30328 


404-256-3860 
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H ere’s an EGA card to get really 
excited about. 

Autoswitch. “The most versatile EGA 
board on the market today” that “even the 
klutziest novice should have up and running 
in less than 10 minutes!’ (PC World 9/86) 
That’s partly because it has “the best docu¬ 
mentation we’ve seen for such cards!’ 
(Infoworld 7/86) 

But “what really sets Autoswitch apart 
is its ability to auto¬ 
matically select 
appropriate video 
modes from its 
extensive built-in 
assortments!’ (PC 
World 9/86) 

In other words, 
we’ve “consolidated 


the best features of other EGA clones into 
one board, and added an automatic (software) 
switching feature” (Infoworld 7/86) that 
“work(s) flawlessly.” (Byte 1/87) 

“No board has been more successful 
at improving IBM’s original idea” (PC World 
9/86), and “none simplifies the mechanics 
and widens the choices as much as Paradise’s™ 
Autoswitch EGA card!’ (Personal 
Computing 9/86) 

And that was before we introduced the 
Autoswitch EGA480 Card with 132 column 
mode, 480 vertical line resolution, and 
extended our already unbeatable range of 
software applications support. 

For the name of your local dealer, call 
(415)871-4939. 

^PARADISE 



$9450 FOR A 20-MHZ 68020 EMULATOR? 
HELLOOOOOOO ATRON BUGBUSTERS! 




F or those of you who don’t like to read, here’s the 

bottom line: We’re the Atron Bugbusters, and we’ve 
come to take over our rightful position as the leaders 
in the 68020 in-circuit emulator market, with the fastest 
and least expensive silicon wizardry our thunderstruck 
competition has ever seen. It’s called 68020 PROBE.™ 

When we say fastest, we mean real-time, no-wait-state, 20- 
mhz emulation. When we say least expensive , we mean 
$9450, assuming you already own a PC/AT. 


SO WHO’S ATRON? 

Today, Atron is the number-one supplier of hardware- 
assisted software debuggers for 8088-based PCs and 
80286-based ATs. Nine of the top ten PC and AT software 
packages were written by Atron customers. Everybody 
from AST to Borland to Oracle to Zenith. This time next 
year, we plan to make the same claims about the 68020 
marketplace. 


20-MHZ REAL-TIME EMULATION: 

SOONER OR LATER, YOU KNOW YOU’LL NEED IT. 

Why invest in a slower 
emulator (especially one that 
costs more)? Some bugs only 
occur in real time, and you 
know your next design will 
be 20 mhz. Before Atron’s 
state-of-the-art design, there 
was no such thing as 
a 20-mhz emulator. 

There still isn’t 
another one 
anywhere near 
$9450. 

PROBE CAN TRACE 
IT THROUGH THE 
PIPELINE, SO 
YOU WON’T 
LOSE YOUR MIND. 

The 68020 has an 
on-board pre-fetch 
pipeline. Without 
Atron’s 68020 

PROBE, your best software engineer will spend a lot of 
time figuring out which instructions actually execute, and 
then, which bus cycles go with those instructions. The 
68020 PROBE eliminates all these tedious mental 
translations and displays what the processor really 
did. The technology, called pipeline 
dequeueing, is only available from Atron. 

Because the Atron bugbusters are the only 
ones anywhere who’ve figured out how to do it. 

And it took us 100,000 lines of code. Consider 
our contribution to your sanity. (It was a dirty job, 
but somebody had to do it.) 




BUGBUSTERS 

A division of Northwest Instruments. 
20665 Fourth Street • Saratoga, CA 95070 
408/741-5900 


FROM SOURCE-LEVEL DEBUGGING 
TO PERFORMANCE ANALYSIS 

Just so you’ll know we’ve covered all the bases, the 
68020 PROBE supports source-level debugging in C, 
Pascal and assembler. 

And when the job of 
bugbusting is done, you 
can use the 68020 
PROBE as a timing 
analyzer, with Atron’s 
software version or the 
SoftAnalyst from 
Northwest Instruments. 

So you can engineer 
both reliability and 
performance. So you 
can send only the best 
system into the field. 

HOW CAN ATRON 
DO ALL THIS 
FOR ONLY $9450? 

The 68020 PROBE 
uses a PC/AT (or 
compatible) as its 
instrumentation chassis - the least expensive solution we 
could offer. Code generation can be done on the AT, a 
VAX or engineering workstation. And you don’t have to tie 

up the latter two just 
for debugging. Smart, 
eh? 

TO WAIT, 

OR TO WAIT STATE? 
THAT IS THE QUESTION. 

Your choice, now, is 
a simple one. You can 
call Atron today. Or 
you can wait and call 
Atron tomorrow. And 
risk losing a production 
slot to one of your 

who didn’t want to wait, or who didn’t want 
the wait-state technology of our competitors . So don’t wait 
at all. Call 408/741-5900 today. 


68020 PROBE 

SPECIFICATIONS 

Clock speed 

20 mhz 

Execution 

Transparent 

Trace 

2048 cycles by 96 bits 

Qualified trace region 

Dequeued trace data 

Pre and center triggered 

Includes symbols and source 
Dynamic cache control 

Breakpoints 

8 hardware on execute 

Read, write, fetch, logic 

Single or range addresses 

16 software breakpoints 
Sequential triggers - 4 terms 
Real-time pass counter 

Guarded access on memory 
Output lines for cross trigger 
Input lines for external logic 

Mapped RAM 

512K or 1 megabyte 

Source debug 

Yes for C, Pascal, Assembler 

Symbolic debug 

S, Tek, Coff formats 

Symbol table 

Limited only by AT disk size 

User interface 

Multiple windows and menus 

Macros 

Yes, and conditional execution 

Download 

To target system at 375k baud 


Copyright © 1986 by Atron. 68020 PROBE is a trademark of Atron. The other companies mentioned own numerous trademarks. Adv. by TRBA. 


CIRCLE NO. 203 ON R-EADER SERVICE CARD 















DIRECTIONS 


WILL FASTIE 


Is UNIX Important? 


Recent moves by IBM, Microsoft, Interactive, 
and AT&T provide food for thought. 
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S omething very important happened 
to UNIX recently. An improbable 
group of companies seems to have 
come to an agreement about it. 

Fact 1: Microsoft and Interactive Systems 
have signed a mutual pact. 

Fact 2: Interactive Systems is responsible 
in large part for several of the UNIX im¬ 
plementations supplied by IBM, includ¬ 
ing ATX for the RT PC. 

Fact 3: Vittorio Cassoni, the head of 
AT&T Data Systems Group, speaking at 
the 1987 Personal Computer Forum in 
February, said that the 80386 would 
have one binary standard, and he also 
took some credit on behalf of AT&T for 
the Microsoft/Interactive deal. 

Fact 4: At the recent announcement of 
enhancements to the RT PC, an IBM 
spokesman said that AIX would form 
the basis for UNIX offerings on its en¬ 
tire computer line. 

Given the history of UNIX, this is 
an incredible set of facts and represents 
a significant, positive step forward. Al¬ 
though IBM and Interactive have 
worked together for years, AT&T has 
been touting its own hardware solu¬ 
tions for UNIX and not paying too 
much attention to the rest of the market 
(outside of collecting license fees), and 
Microsoft has been pushing its own 
XENIX and talking about bridges from 
MS-DOS. Now these four companies 
seem poised to nail UNIX’s shoes to the 
floor, to hold it in place long enough to 
let things stick to it. 

This is at once commendable and 
confusing. It is commendable that four 
important UNIX companies can be 
working, if not in perfect harmony, at 
least toward the common goal of a 
more secure standard for UNIX; that 
Microsoft, without abandoning its own 
identity, is working toward compatibility 
with IBM’s UNIX versions; that IBM is 
focusing on AIX, perhaps the most com¬ 
mercially viable UNIX port to date; and 
that AT&T is recognizing the signifi¬ 
cance of other hardware. 


But why this sudden cooperation? 
What makes working toward a common, 
standard UNIX a more important goal 
now than it was, say, a year ago? Have 
the issues changed? If so, what is the 
driving force? 

A NEW WORLD 

AT&T’s Cassoni gave us the answer. The 
driving force is the 80386. 

UNIX never achieved much of a 
foothold in the PC market. Most PCs are 
not up to the demands of such a large 
operating system—one that needs both 
high processor performance and above 
average disk performance. AT-class 
machines do not measure up, either. Al¬ 
though the 80286 does have built-in 
hardware memory management, it lacks 
other architectural features beneficial to 
a complex operating environment. Even 
its memory management is less than a 
contemporary operating system imple- 
menter would prefer. As a result, UNIX 
imposes considerable overhead when 
used on both the first and second gen¬ 
erations of 86-family processors. 

The 80386 changes all that. It is the 
first processor with all the architectural 
features required to run a “real” operat¬ 
ing system. Most significant is the de¬ 
mand-paged, virtual memory manage¬ 
ment system that is, like its counterpart 
on the 80286, built into the processor. 


It has the performance, especially when 
coupled with high-speed mass storage. 
Better yet, it is a de facto part of the 
IBM PC standard, which means that a 
host of companies is working on 386- 
based, AT-compatible systems. 

That is a most important fact. The 
number of UNIX installations, rumored 
to have doubled last year, has not yet 
reached a commercial critical mass. The 
current market is being fed by a pleth¬ 
ora of companies with proprietary hard¬ 
ware architectures (everyone from Sun 
to Data General and dozens of others). 
Portability is not as good as the UNIX 
community would have us believe, 
however, because a significant share of 
the UNIX market falls in the workstation 
category, where exploiting the under¬ 
lying hardware is often important. What 
an AT-compatible 386 machine (or even 
a new IBM standard machine) promises 
to do is reduce the number of variables 
that an application vendor needs to 
worry about. That is the essence of MS- 
DOS on the current IBM standard. 

A computer’s memory management 
unit is a key to stabilizing the hardware. 
This was the argument for XENIX 286 
put forth by Microsoft’s Bill Gates, and 
it applies equally to the 386. The point: 
every 386 system installed has precisely 
the same, built-in memory unit. A man¬ 
ufacturer can provide a more advanced, 
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external subsystem, but the memory ar¬ 
chitecture of the 386 is more than satis¬ 
factory; a vendor with such a strategy 
would be taking a major risk. 

In short, the 80386 represents a 
stable, standard, hardware platform, and 
there are going to be a lot of 386 ma¬ 
chines within the next two years. 

WHO CARES? 

For starters, IBM, AT&T, Microsoft, and 
Interactive Systems care. Second, all the 
manufacturers of UNIX-based software 
who would like to see improvement in 
their growth curve and jumps in their 
profitability care. Oh, I almost forgot: 
Apple cares. 

Apple may be the catalyst that has 
companies on the other side of the 
architectural fence running so scared 
that they would resort to a very close 
working arrangement. Why? Because 
right now the workstation market is 
focused on machines using the 68000 
processor family. Apple, by the time 
you read this, will have announced the 
Open Mac. I suspect that UNIX will 
have been announced for the machine; 
if not, expect it shortly if for no other 


INSPIRING CONFIDENCE 

One problem in the computer indus¬ 
try is that so many companies fail to 
understand just how long their devel¬ 
opment efforts will take. Provoked by 
fierce competition for the dollars of 
customers and the attentions of jour¬ 
nalists, companies tend to announce a 
product too soon and then are not 
able to meet their own deadlines. 

Such behavior hardly builds con¬ 
fidence. At least two companies, how¬ 
ever, have impressed me with how 
well they have kept to their plans 
(even if their schedule slipped a bit) 
and maintained their focus. 

The first is Gold Hill Computing, 
manufacturer of Golden Common 
LISP, a developer’s toolkit, and the 
soon-to-be-released GoldWorks (for¬ 
merly Acorn), an expert-system tool. A 
year ago Gold Hill CEO Carl Wolfe 
candidly laid out his long-range plan; 
he was so frank that I almost dis¬ 
missed what he was saying as bragga¬ 
docio. Late last year Wolfe outlined 
the same plan, with milestones 
reached and others clearly in sight. 

This is especially impressive be¬ 
cause the Gold Hill products are com¬ 
plex, requiring the efforts of not only 
LISP programmers but also those 
knowledgeable in expert systems and 


reason than Apple President and CEO 
John Sculley’s statement at the PC Fo¬ 
rum that Apple is committed to UNIX. 

The details of Open Mac are fuzzy, 
but clearly it will be an excellent plat¬ 
form for workstation products. Perhaps 
more important, the Mac interface has 
more in common with the dedicated 
workstation products than does the IBM 
PC interface, so buyers in that market 
will naturally gravitate toward such a 
machine. Sculley is not exactly immod¬ 
est about Apple’s future, but he may be 
too modest about prospects in the 
workstation segment. 

That leaves those of us on this side 
of the fence with a big problem. I am 
sure that IBM and AT&T would like a 
piece of the workstation pie. Microsoft 
and Interactive undoubtedly would like 
a more significant revenue stream from 
86-family UNIX software products. Cer¬ 
tainly the application vendors want their 
potential market (that is, the total num¬ 
ber of UNIX-capable machines installed) 
to grow, grow, grow. 

This is the reason for the sudden 
and serious cooperation. The right 
hardware is here today and more is just 


artificial intelligence. The higher com¬ 
plexity of the software increases the 
likelihood of scheduling errors. Gold 
Hill seems to have avoided the pitfalls, 
and the important side effect is that 
people will listen to Wolfe’s posturing 
about the future much more carefully. 

The second company to impress 
me with its planning is Compaq. Al¬ 
though PC Tech Journal was not privy 
to a year’s-eye view, we were given a 
few advance hints, which, combined 
with a growing respect for Compaq’s 
serious and thoughtful managers, con¬ 
vinces us that, indeed, the firm is 
planning very carefully. 

Compaq also is able to focus, an 
ability sorely lacking in so many com¬ 
panies. Its portable model has been 
successively refined with smaller, 
lighter, faster, and better machines. 
Even though Compaq now makes 
desktop models, it promotes its own 
mystique by producing better versions 
of the machine that fueled its extraor¬ 
dinary business success. 

Gold Hill and Compaq merit spe¬ 
cial recognition for delivering the 
goods. They also should stand as 
models for other firms that, perhaps, 
are struggling too much. 

— WF 


around the corner. If the vendors com¬ 
mitted to the 86 architecture do not act 
quickly, every workstation in sight will 
probably sport that little Apple logo. 

DO WE CARE? 

It is probably safe to say that the major¬ 
ity of PC Tech Journal readers are not 
involved in the workstation market. 
Then, why am I making such a fuss? 

We may not be looking for work¬ 
stations, but we do need 386-class ma¬ 
chines applied to other tasks. One par¬ 
ticularly important area is the network 
server. Eventually, it would be nice if 
servers ran the same operating system 
found on the network’s nodes, meaning 
MS-DOS. The rumor mill to the con¬ 
trary, it will be some time before we 
see a version of DOS for the 386. (In 
fact, it may be some time before we see 
one for the 286.) In the meantime, LAN 
is headed for critical mass. 

In order for LANs to be effective in 
a general-purpose environment, servers 
need to become smarter. They need to 
be able to execute code in support of 
the network applications (and not just 
electronic mail). Data servers will need 
data manager stubs to process queries. 
Printer servers will need page descrip¬ 
tion language translators and drivers 
(if they are not built into the printer). 
Transaction systems will need local in¬ 
telligence in gateways. 

When a vendor delivers a network 
server with proprietary operating soft¬ 
ware, adding intelligence to the server 
is not possible because the vendors of 
products such as data managers are not 
going to build their network stubs for 
all the different operating systems. Be¬ 
cause this need is beginning to become 
apparent, UNIX-based servers represent 
a strong alternative to what is bound to 
be the long-awaited 386 DOS. 

A 386 machine, even in the AT 
class, is a very good platform for dedi¬ 
cated applications, the type that are tra¬ 
ditionally supported by timesharing, 
multiuser systems with dumb terminals. 
Enormous opportunity exists for sys¬ 
tems of this type, especially in small 
businesses where the cost per node of 
a LAN solution is prohibitive and the 
flexibility delivered by networked PCs is 
simply not required. 

The foothold that UNIX can gain in 
the PC marketplace remains uncertain. 
Increased competition, the availability 
of a suitable hardware platform, and 
just plain pride on the part of the par¬ 
ticipating companies may drive UNIX 
toward its own critical mass in a market 
that has traditionally shunned it. 1 nimTTmi BB) 
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Automatically marks your place so you can resume where you left off. 


• BOOKMARK is a memory-resident utility that 
automatically backs up work in progress to the 
hard disk at user-definable intervals. 

• Work in progress can be resumed within 
seconds after system crash, power failure, 
accidental reset or power down. 


• Operates concurrently and transparently with 
most software. 

• Costly battery backup systems are no longer 
needed when work in progress is already saved 
to the point of the previous BOOKMARK 
placement. 


• Use it like a BOOKMARK for your computer to 
bring you back where you left off so you can stop 
wasting time navigating through menus ... or 
teaching novices. 

• Easy to use. You choose how often work is 
saved, by number of keystrokes or length of time. 


• Password protection is provided as an option to 
prevent unwanted viewing of resumed work by 
others. 

• Exiting programs can be as simple as placing a 
BOOKMARK and powering down, reloading as 
simple as powering up & pressing “y” to resume. 


Call or write for the name of the dealer or distributor nearest you. 



Requirements: 

IBM PC/XT/AT or 100% Compatible • 256k to 640k • IBM DOS 2.1 or Higher. 1 Floppy BOOKMARK™ is a trademark of INTELLISOFT International. Copyright © 1986 by 

Drive • Hard Disk Drive (10 Megabytes Minimum) • Video Display Adapter IBM (Mono- INTELLISOFT International. All rights reserved. Patent Pending. IBM PC/XT/AT are reg- 

chrome, Color, Enhanced Color), Hercules, AST (BOOKMARK occupies an equivalent istered trademarks of International Business Machines Corporation. Hercules is a trade- 

space on hard disk as in system RAM plus video RAM) mark of Hercules ComputerTechnology. ASTis registered trademarkof AST Research, Inc. 
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In three years, PCs Limited has revolutionized the 
way America buys personal computers by manufac¬ 
turing demonstrably better systems and then selling 
them directly to end users at remarkably low prices. 
That 's why we’ve shipped tens of thousands of com¬ 
puters to date. 

It s also why the trade press has praised our machines with comments like “a perfect tool” and “an incredible value” And it’s 
no wonder. Because PC s Limited gives you more speed with 8 and 12 MHz machines. Plus a megabyte of high-speed RAM. We 
provide SmartYu \ an exclusive alphanumeric display that gives you real-time diagnostics. And you even get your choice ol 
chassis sizes, plus a wide selection of drives, monitors, and add-on hoards. 



What’s more, we back what we sell with industry leading free 800-line technical support, an unconditional 30-Day Money- 
Back Guarantee, and a full One Year l imited Warranty. 


Right now, you can select from a wide variety of fully configured systems at dramatically reduced prices. If you are just get- 
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ting acquainted with us, there’s never been a better time to find out what you’ve been missing. Because with PC's Limited 
everyone can afford to be a power user. 




MEGAHERTZ 80286 
































PC’S LIMITED TURBO PC" 

Monochrome Systems 

• Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz 

• 640K on Motherboard 

• AT™-Style 84-Key Keyboard 

• 130 Watt Power Supply 

• Hercules Compatible Graphics Adapter with one Parallel Port 

• PC’s Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 

with two 360K Floppy Disk Drives— $859 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— S 1199 


EGAds! Color Systems 


• Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz 

• 640K on Motherboard 

• AT™-Style 84-Key Keyboard 

• 130 Watt Power Supply 

• PC's Limited EGAds! Card 

• PC’s Limited EGAds! Monitor 

with two 360K Floppy Disk Drives- S 12 2 9 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— $1589 


PCS LIMITED 286 s 

Monochrome Systems 

• Intel 80286 running at 8 MHz 

• 1024K on Motherboard 

• 1.2 Meg Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AT™-Style 84-Key Keyboard 

• 192 Watt Power Supply 

• Clock/Calendar with Battery Backup 

• Hercules Compatible Monochrome Graphics Card 

• 2 Serials and 2 Parallel Ports 

• PC’s Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 

• SmartVu™ (Real Time Diagnostic Display) 

with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 179 5 
with 30 Meg, 40 MS Hard Disk Drive, AT™ Standard Chassis- $2195 

PC’S LIMITED 286 12 

Monochrome Systems 

• Intel 80286 running at 12 MHz 

• 1024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AT™-Style 84-Key Keyboard 

• 192 Watt Power Supply 

• Clock/Calendar with Battery Backup 

• Hercules Compatible Monochrome Graphics Card 

• 2 Serials and 2 Parallel Ports 

• PC’s Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 

• AT™-Standard Chassis 

• SmartVu™ (Real Time Diagnostic Display) ^ s\r\ P 

with 30 Meg, 28 MS Hard Disk Drive- Jr ^ Vf J ) 

with 40 Meg, 28 MS Hard Disk Drive- $3295 


EGAds! Color Systems 

• Intel 80286 running at 8 MHz 

• 1024K on Motherboard 

• 1.2 Meg Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AT™-Style 84-Key Keyboard 

• 192 Watt Power Supply 

• Clock/Calendar with Battery Backup 

• PC’s Limited EGAds! Card 

• 2 Serials and 1 Parallel Port 

• PC’s Limited EGAds! Monitor 

• SmartVu™ (Real Time Diagnostic Display) 


with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 2195 
with 30 Meg, 40 MS Hard Disk Drive, AT" Standard Chassis- S 2 595 


EGAds! Color Systems 

• Intel 80286 running at 12 MHz 

• 1024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AT™-Style 84-Key Keyboard 

• 192 Watt Power Supply 

• Clock/Calendar with Battery Backup 

• PC’s Limited EGAds! Card 

• 2 Serials and 1 Parallel Port 

• PC’s Limited EGAds! Monitor 

• AT™-Standard Chassis 

• SmartVu™ (Real Time Diagnostic Display) 


with one 30 Meg, 28 MS Hard Disk Drive— 
with one 40 Meg, 28 MS Hard Disk Drive— 


$3495 

$3695 


A GUARANTEE THAT STANDS UP. 


PC’s Limited has established itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the pack, too. Here are our 
terms in plain English. 

30-Day Total Satisfaction Guarantee—Any item bought from PC’s Limited may be returned within 30 days from the date it was shipped for a full refund of your 
purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging intact. Returned items must be shipped 
prepaid and insured, and must bear a PC’s Limited Credit Return Authorization (CRA) on the shipping label. 

One Year Limited Warranty—PC’s Limited warrants the products it manufactures to be free from defects in materials and workmanship for one year following the 
date of shipment from PC’s Limited. During the one year warranty period, PC’s Limited will repair or replace, at its option, any defective products or parts at no 
additional charge, provided that the product is returned, shipping prepaid, to PC’s Limited. 



PC'S LIMITED 


To buy PC's Limited computers, call us directly at... 1-800-426-5150 

Calls inside Texas, 1 -800-252-8336. 

Sales lines open 7 a.m. until 7 p.m. Monday-Friday, 10 a.m. until 3 p.m. Saturday, Central Standard Time 

1611 Headway Circle, Building 3, Austin, Texas 78754 

Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624*9896 or PC’s Limited BBS (512} 339-4127 
Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC’s Limited, Telex No. 9103808386 PC LTD FAX (512) 339-6721 
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Lotus certifies ATI’s 

Graphics Solution 

ATI’s "Small Wonder” Graphics Solution has 

never been slow to pick up compliments, particu¬ 
larly in the area of multi-mode flexibility. Much of 
the credit for this is due to ATI’s use of advanced 
technology. Therefore it’s not very surprising that 
Lotus - the world’s leader in software - has certi¬ 
fied the “Graphics Solution” for 132 x 44 mono¬ 
chrome spreadsheets and 640 x 200 7 color 
graphics so you can see more spreadsheet and 
sharper, more colorful graphs on 1-2-3 (2.0) and 
Symphony (1.1). 

At ATI, we think we’ve developed a better graphics 
card. It just might surprise you how much better. 
Call us at (416) 477-8804 for more information. 


COLOR SOFTWARE ON 
MONOCHROME MONITOR 
IN 16 SHADES 


Technology you can Trust. 
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"This Lotus logo is used by permission of Lotus Development Corporation. 


The Graphics Solution has successfully passed compatibility testing with 1 -2-3 (2.0) and Symphony (1.1) 
on an IBM PC-XT with PC-DOS 3.1. The Graphics Solution must be installed. 


Symphony, — Lotus Development Corporation; Framework II — AshtonTate Inc.; 
PC Paintbrush + — Z-Soft Inc.; IBM — International Business Machines Inc.; Hercules — 
Hercules Computer Technology Inc.; Plantronics — Plantronics Enhanced Graphics Corp. 

Autocad — Autodesk Inc. 


Small Winder From 

ATI Technologies Inc. 

450 Esna Park Dr. 
Markham, Ontario, Canada L3R 1H5 
TELEX 06-966640 (CMC - MKHM) 


LOTUS CERTIFIED 132 x 44 
MONOCHROME SPREADSHEETS 


LOTUS CERTIFIED 640x200 
HIGH RESOLUTION 
COLOR/GRAPHICS 


THE GRAPHICS 
SOLUTION 


Hercules Compatible Monochrome Graphics 

Runs Color/Graphics Software on Monochrome Monitor in 

16 Shades Without Pre-Boot Drivers 

High Resolution Color/Graphics — 320x200 16 Colors 

Plantronics compatible — 640 x 200 4 Colors 

— 640x200 16 Colors 

IBM Compatible Color/Graphics 

132 Columns in Either Color or Monochrome 

Lotus Certified Drivers for 132 Columns and 640x200 

High Resolution Color/Graphics 

Drivers for 640x200 High Resolution 16 Colors on 

Framework II 

Drivers for 640 x 200 16 color Autocad available 
Parallel Port and Serial Port Optional 
2 Year Warranty 
$299 Suggested Retail 






















Any Software. 

Any Monitor. Any Time. 



Any Software on 
an EGA Monitor 



Any Software on a 
TTL Monochrome Monitor 



Any Software on an RGB 
Color Monitor 3 


Upgrade to EGA without an EGA Monitor 

The unique ATI EGA WONDER allows upgrade to the 
new EGA graphics standard without the purchase of an 
expensive EGA monitor. EGA WONDER runs EGA, CGA, 
MDA, Hercules and 132 column software on EGA Color, 
RGB Color, TTL Monochrome and Composite monitors. 
Extremely flexible, EGA WONDER maintains downward 
compatibility to both existing software and existing 
monitors. On the internal monitor of a Compaq PC 
Portable, EGA WONDER displays EGA, CGA, MDA and 
Hercules software via an optional expansion module. 2 For 
EGA monitor users, the ATI EGA WONDER improves 
the display of CGA software by producing high resolution 
8x14 text and double scanned graphics. Old CGA software 



Trademarks IBM PC Portable - EGA CGA MDA - International Business Machines - Compaq - 
Compaq Computer Corporation - Hercules - Hercules Computer Technology - Polaroid Palette - 
Polaroid Corporation. Graphics courtesy Rix Softworks Inc. 

1. Any Software, Any Monitor, Any Time applies to IBM graphics, standards, monitors, software. 

2. Optional Compaq Expansion Module, (available for internal portable dual-mode monitor 
no 132 Columns) Suggested list price $99. 

3. EGA, MDA, Hercules software displayed via interlacing. Flickering effect of interlacing 
reduced with purchase of anti-glare screen filter. 


is now displayed with EGA quality. Completely compatible 
to IBM’s EGA, ATI’s EGA WONDER performs smooth 
scrolling, pixel panning and windowing. No memory modules 
are required because 256K of video memory is a standard 
feature. EGA WONDER is the only card able to display 
EGA software on the internal monitor of both the IBM PC 
Portable and the Compaq PC Portable. EGA WONDER 
provides an NTSC Composite signal for interface to a 
Polaroid Palette. 

SoftSense Automatic Mode Switching 

User friendly and easy to use, the ATI EGA WONDER 
has built-in SoftSense Automatic Mode Switching. It is 
actually able to sense and automatically switch between 
EGA and CGA color modes or between EGA, MDA and 
Hercules monochrome modes. The ATI EGA WONDER 
is compatible at the hardware level to the IBM Enhanced 
Graphics Adapter, the IBM Color/Graphics Adapter, the 
IBM Monochrome Display Adapter and the Hercules 
Graphics Card to minimize software incompatibilities. 


EGA WONDER is now available from all major computer 
stores, call us today at (416) 477-8804 for more information. 



Technology you c anTrust. 


ATI Technologies Inc., 450 Esna Park Dr., 

Markham, Ontario, Canada L3R 1H5. TLX. 06-966640. 











USERS SAY 
BRIEF is BEST 


84% of BRIEF users were more productive with BRIEF than with any other 
editor. 72% were performing normal operations in 2 hours or less. * 


REGULAR EXPRESSION 

SEARCH 

|| 

Regular expression searching is one of BRIEF’s most power¬ 
ful features. A regular expression is a series of “wildcards” 
that match pieces of your text. BRIEF supports a full set of 
regular expression characters similar to those found in UNIX 
including: beginning an end of line, groups, and the “closure” 
and “or” operators. 

As Steve McMahon explained in Byte, “Not only does BRIEF 
make use of this marvelously general regular expression notation 
in its search facility, but its pattern recognition extends to its 
replacement (or translation) facility.” “The usefulness of this 
facility for programmers who deal constantly with the regular 
expressions of formal languages is obvious ...” 


Every Feature You Can Imagine 


The Program 
Editor with 
the BEST 
Features 

Since its introduction, 
BRIEF has been sweep¬ 
ing programmers off 
their feet. Why? 

Because BRIEF offers the 
features MOST ASKED 
FOR by professional 
programmers. In fact, 
BRIEF has just about 
every feature you’ve 
ever seen or imagined, 
including the ability to 
configure windows, 
keyboard assignments, 
and commands to 
YOUR preference. One 
reviewer (David Irwin, 
DATA BASED ADVISOR) 
put it most aptly, 
“(BRIEF).. .is quite 
simply the best code 
editor I have seen.” 

*500 users were surveyed 
111 responded. 

.Solution 
.Systems ™ 


Compare these features 

with your editor (or any 

other for that matter). 

• FAST 

• Full UNDO (N Times) 

• Edit Multiple Large Files 

• Compiler-specific 
support, like auto 
indent, syntax check, 
compile within BRIEF, 
and template editing 

• Exit to DOS inside BRIEF 

• Uses all Available Memory 

• Tutorial 

• Repeat Keystroke 
Sequences 

• 15 Minute Learning Time 

• Windows (Tiled and 
Pop-up) 


• Unlimited File Size 
-(even 2 Meg!) 

• Reconfigurable Keyboard 

• Context Sensitive Help 

• Search for “regular 
expressions” 

• Mnemonic Key 
Assignments 

• Horizontal Scrolling 

• Comprehensive Error 
Recovery 

• A Complete Compiled 
Programmable and 
Readable Macro Language 

• EGA and Large Display 
Support 

• Adjustable line length 
up to 512 


Program Editing 
YOUR Way 

A typical program editor 
requires you to adjust 
your style of programming 
to its particular require¬ 
ments - NOT SO WITH 
BRIEF. You can easily 
customize BRIEF to your 
way of doing things, 
making it a natural ex¬ 
tension of your mind. 

For example, you can 
create ANY command and 
assign it to ANY key - 
even basic function keys 
such as cursor-control 
keys or the return key. 

The Experts Agree 

Reviewers at BYTE, 
INFOWORLD, DATA 
BASED ADVISOR, and DR. 
DOBB’S JOURNAL all came 
to the same conclusion - 
BRIEF IS BEST! 

Further, of 20 top in¬ 
dustry experts who were 
given BRIEF to test, 15 
were so impressed they 
scrapped their existing 
editors!__-—--T— 

r^opv protected! , 


MONEY-BACK GUARANTEE 
Try BRIEF (SI95) for 30 days - If not satisfied get a full refund. 

TO ORDER CALL (800-821-2492) 


SOLUTION SYSTEMS, 335-P WASHINGTON ST., NORWELL, MA 02061, 617-659-1571 brief is a trademark of UnderWare 
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MOUSETRAP 

I agree wholeheartedly with Jeff Dunte- 
mann’s favorable review of the Logitech 
Logimouse C7 (Product Watch, Decem¬ 
ber 1986, p. 185). I recently bought one 
for use on my own personal PC/XT- 
compatible system, and I much prefer it 
to the Microsoft Mouse that I use at 
work. The fact that the Logimouse is 
such a good value is icing on the cake. 

However, I have one caveat for 
prospective buyers: I ordered my Logi¬ 
mouse from a distributor (Program¬ 
mer’s Connection) and was pleased to 
receive it in less than a week. Upon 
opening the package, though, I was 
puzzled to find a very different mouse 
than the one I expected. Instead of 
three large flat buttons, I found three 
sets of “ribs” poking through slots 
where the buttons should have been. 
For my money, the feel of these ersatz 
buttons wasn’t anywhere near as good 
as those of the conventional Logimouse 
that I had tried earlier. 

When I called about this, the dis¬ 
tributor’s salesperson seemed complete¬ 
ly unaware of any question regarding 
the Logimouse buttons. She thought all 
mice that are available from Logitech 
had the same buttons (the “fancy” kind) 
and suggested that I call Logitech’s cus¬ 
tomer service number. 

The Logitech customer service rep¬ 
resentative knew all about the new but¬ 
tons—she referred to the two different 
button styles as the “conventional” but¬ 
ton and the “fluted” button. It seems 
both styles are current, and both are 
being shipped more or less at random. 
Mine was evidently not the first com¬ 
plaint, because even before I asked, she 
said that I could return my fluted-but¬ 
ton mouse for replacement with a con¬ 
ventional-button mouse. I did. 

In sum, I would advise users to 
specify the button style when ordering 
a Logitech Logimouse. The salesperson 
may not be aware of the distinction be¬ 
tween the two styles, and I have never 


seen this difference mentioned in the 
company’s advertisements or even in 
the user’s manual. 

Richard M. Kruse 
Prairie Physics 
Wichita, KS 

Mr. Kruse is not alone. When PC Tech 
Journal first received a Logimouse C7 
for review, it too had the fluted-button 
design. Worse, when the center button 
was pressed, a slight misalignment of 
the case caused it to stay down, and the 
screws holding the case together had to 
be loosened to get the button to release. 
According to Logitech, the fluted design 
is popular in Europe, but it was never 
intended for the US. retail channel. A 
few have appeared in US. distribution, 
however, and Logitech has promised to 
replace any fluted-style mouse with a 
conventional mouse at no charge. The 
packaging is identical, so the distributor 
has no way of knowing which mouse is 
on the shelf without breaking the shrink 
wrap and looking inside. 

—Jeff Duntemann 

ALL BOTTLED UP 

Once again I find myself amused by 
complaints about graphics processors 
(“Display Adapter Bottleneck,” Michael 
Abrash, January 1987, p. 104). Mr. 

Abrash starts off with a noble mission 
since many programmers do not seem 
to understand the implications of wait 
states in accessing display memory. 
However, I think the article really 
misses the point by suggesting that 
awareness of the problem is the best 
solution. It is time we admit that this 
“state of the art” graphics board—the 
IBM Enhanced Graphics Adapter 
(EGA)—is simply inadequate. The inser¬ 
tion of multiple wait states is just one 
example of the EGA’s weakness. Even 
more alarming is the complex interface 
that makes the EGA the most nonporta¬ 
ble graphics device around and does lit¬ 
tle to enhance performance. 


If the user really wants to make a 
fast display buffer, it would be very easy 
to beat the EGA. Here are three rather 
obvious techniques: First, tighten up the 
memory cycle timing to make good use 
of the memory bandwidth instead of 
minimizing the complexity of the con¬ 
trol logic. Given the overall complexity 
of the EGA chip set, the additional logic 
required to do this is insignificant. 

Second, buffer display RAM write 
operations. By this I mean to latch the 
address and data to be written, letting 
the CPU go on to the next instruction 
without any wait states. The sequencer 
then would perform the write cycle in 
the next available slot. Wait states would 
be inserted only when the CPU tried to 
perform another access to the display 
RAM (or GDC control registers) before 
the first operation was completed. 

Third, use video RAMs (dual-ported 
RAM devices designed specifically for 
display buffers). This can reduce display 
refresh cycles to less than 5 percent and 
vastly simplify the complexity of the 
control circuitry. To be fair, video RAMs 
were not available at a reasonable price 
at the time the EGA was designed. Until 
quite recently they were available from 
only one manufacturer (in the 256KB 
density) and so the price was artificially 
high. But today there is very little rea¬ 
son not to use them. 

So what are end users to do? Build 
their own graphics boards? Suffer CGA 
(IBM Color Graphics Adapter) graphics 
until something better comes out? I 
think anyone interested in high quality, 
speedy graphics should look at the vari¬ 
ous (IBM Professional Graphics Control¬ 
ler) PGC-compatible products on the 
market. Unlike most graphics boards 
around, these boards present a simple, 
generic interface and a native graphics 
command set that eliminates a large 
part of the effort involved in writing a 
graphics application. PGC-compatible 
boards have been implemented with a 
variety of architectures and characteris- 
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tics. EGA clone manufacturers, on the 
other hand, must practically copy the 
IBM design, gate for gate (including nu¬ 
merous design errors). 

PGC compatibles have resolutions 
ranging from 640-by-480 to 1,280-by- 
1,024 pixels, and list prices ranging 
from under $1,000 to more than $4,000. 
Yet, they all behave the same from the 
view of an application program or the 
user (except for various enhancements 
beyond IBM’s original specification). 

The biggest problem with these boards 
is that some software developers seem 
to resent that a hardware product now 
performs tasks that used to be their job. 
Some popular graphics toolkit products 
on the market today are rendered to¬ 
tally obsolete by the PGC. And with the 
excitement over new graphics control¬ 
lers, such as Texas Instruments’ 34010, 
everyone seems to be saying that is the 
way it should be. 

Greg Marshall 
Fremont, CA 

I certainly agree that the EGA is a low- 
performance display adapter with a 
quirky architecture (although this relates 
only tangentially to the topic of the arti¬ 
cle). I do not agree that the EGA is inad¬ 
equate, however, and I am not sure it 


makes a difference to state that claim in 
any case. At least half a million EGAs 
are now installed, and they continue to 
sell briskly; developers have no choice 
but to support the EGA, warts and all. 
Inadequacy> is judged by the market¬ 
place; in that sense, the PCjr was inade¬ 
quate, but the EGA is not. Railing 
against the deficiencies of the EGA is 
somewhat like complaining about the 
inferiority of the 8088 relative to the 
68000: it may or may not be true, but 
given that the largest installed base of 
computers in history is built around the 
8088, it is not particularly relevant. 

Mr. Marshall suggests three ways in 
which EGA performance might be im¬ 
proved. Frankly, given the architecture 
of the EGA, I doubt that the display 
adapter bottleneck can be significantly 
eased, and a review of Mr. Marshall's 
suggestions reinforces this point. 

The first suggestion is tighter mem¬ 
ory timing. This has been implemented 
already by several chip manufacturers, 
including Chips and Technologies and 
Tseng Labs, and does indeed improve 
the performance of bit-mapped inter¬ 
faces perceptibly. However, the EGA is 
still an 8-bit device (and because of pin 
counts will likely remain so); therefore 
EGA performance in the PC/AT is im- 
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ONE TOOL DOES IT ALL! 
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9Q 
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UNFRAGMfcm 

$59.95 

UNDELETE 

$99.95 

CACHE 

$79.00 

RECLAIM 

$49.95 

UNFORMAT 


You could pay $288.85 or ONLY $99.00 

To Order Call 800-523 0258 

Paul Mace® 

SOFTWARE^/ 


123 N. First St., Ashland, OR 97520 


Disk Optimizer, Norton Utilities, 
Lighting, and DS-Recover are 
trademarks ot Soft Logic, Peter 
Norton Computing, PCSG, and 
Design Software. 


proved by a ratio of only about 2:1, at 
best. Performance on 80386-based com¬ 
puters is similarly limited. 

The second suggestion is the buffer¬ 
ing of display RAM writes. This would 
be of little help in the case of multiple 
successive accesses, which is where the 
bottleneck matters most. This case in¬ 
cludes block copies to EGA memory and 
block copies with EGA memory as both 
source and destination, which are used 
heavily in window-oriented and ani¬ 
mated EGA programs. In particular, vir¬ 
tually no speed improvement would re¬ 
sult in the case of block copies involv¬ 
ing EGA memory on ATs and 80386- 
based computers, because these comput¬ 
ers request successive accesses much fas¬ 
ter than the EGA perform them. 

The third suggestion is the use of 
video RAM. Given the EGA's design, it 
would be difficult to use video RAM, 
most notably because the fonts, which 
are stored in video memory, must be 
accessed randomly, and because of the 
virtual screen width capability. 

In short, a fully compatible, higher- 
performance version of the IBM EGA is 
unlikely to appear. Moreover, the price/ 
performance ratio of the EGA seems to 
be more than acceptable to the PC mar¬ 
ket right now; thus, the EGA will likely 
remain the standard for some time. 

—Michael Abrash 

CODE READ 

In Tech Notebook 71 (“Reading Locked 
Files,” December 1986, p. 51), Arsen 
Darnay provides a complicated and po¬ 
tentially dangerous method of handling 
read-only files with Turbo Pascal. Un¬ 
locking a read-only file creates the pos¬ 
sibility of accidentally erasing the file if 
the program fails or is interrupted be¬ 
fore it relocks the file. Suppose the pro¬ 
gram ROREADER, using this method 
with the read-only hie SAMPLE.TXT, is 
invoked from the hie: 

ROREADER.COM 

REM Next erase all .TXT files 
ERASE *.TXT 

If ROREADER fails before relocking 
SAMPLE.TXT, the hie would be erased. 

Additionally, the global variable 
F_Attr must be safely maintained in 
order for the Restore_Attr procedure to 
correctly restore the original hie attri¬ 
butes. A simple programming error 
might alter the value of F_Attr, thus 
causing Restore_Attr to change the hie 
attributes to something different. 

To top it off, many applications 
running in a network environment 
require that a hie be set to read-only in 
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... one package stands out as 
the best support available for Turbo 
Pascal programmers: Blaise Com¬ 
puting's Turbo Power Tools. This 
definitive set of prewritten Pascal 
functions and procedures will 
make the life of any programmer— 
from the beginner to the hard-core 
professional—easier and more 
productive. 


ANOTHER 
PLUSFROM 
BLAISE 
COMPUTING 


The best just got bet¬ 
ter! Turbo POWER 
TOOLS, acclaimed as 
the best programmer 
support package for 
Turbo Pascal, now has 
even more functions, more detailed docu 
mentation and more sample programs. 


NOSECRETS 


Power Tools Plus™ 

Window Routines. 
Memory Resident Routines. 

Routinely. 


Turbo POWER TOOLS PLUS is crafted so 
that the source is efficient, readable and 
easy to modify. We don’t keep secrets! We 
tell you exactly how windows are managed, 
how interrupt service routines can be writ¬ 
ten in Turbo Pascal, and how to write mem¬ 
ory resident programs that can even access 
the disk. Maybe you’ve heard of some un¬ 
documented DOS features that resident 
programs use to weave their magic. Turbo 
POWER TOOLS PLUS documents these 
features and lets you make your own magic! 

Here's just pa rt of the PL US 
in Turbo POWER TOOLS PLUS: 

♦ WINDOWS that are stackable, re¬ 
movable, with optional borders and a 
cursor memory. 

♦ FAST DIRECT VIDEO ACCESS for 

efficiency. 

♦ SCREEN HANDLING including 
multiple monitor and EGA 43-line 
support. 

♦ POP-UP MENUS which are flexible, 
efficient and easy to use, giving your 
applications that polished look. 

♦ INTERRUPT SERVICE ROUTINES 
that can be written in Turbo Pascal 
without the need for assembly lan¬ 
guage or inline code. 
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♦ INTERVENTION CODE lets you de 
velop memory resident applications 
that can take full advantage of DOS 
capabilities. With simple procedure 
calls, you can “schedule” a Turbo 
Pascal procedure to execute either 
when a “hot key” is pressed, or at a 
specified time. 

♦ PROGRAM CONTROL ROUTINES 

allow you to run other programs from 
Turbo Pascal, and even execute DOS 
commands. 

♦ MEMORY MANAGEMENT allows 
you to monitor, allocate and free DOS- 
controlled memory. 

♦ DIRECTORY AND FILE HAN¬ 
DLING support to let you take advan¬ 
tage of the newer features of DOS 
including networking. 

♦ STRING procedures al¬ 
lowing powerful trans¬ 
lation and conversion 
capabilities. 

♦ FULL SOURCE CODE 

for all included routines, 
sample programs and 
utilities. 

♦ DOCUMENTATION, 
TECHNICAL SUPPORT 

and attention to detail that 


have distinguished 
Blaise Computing 
over the years. 

Turbo POWER 
TOOLS PLUS sup¬ 
ports Turbo Pascal 
Version 2.0 and 
later and is just 
$99.95. 

Another quality prod¬ 
uct from Blaise Computing: Turbo ASYNCH 
PLUS ™ 

A new package which provides the crucial 
core of hardware interrupt support needed to 
build applications that communicate. 
ASYNCH PLUS offers simultaneous buffered in¬ 
put and output to both COM ports at speeds up 
to 9600 baud. The XON/XOFF protocol is sup¬ 
ported. Now it also includes the “ XMODEM” 
file-transfer protocol and support for Hayes 
compatible modems. 

The underlying functions of Turbo ASYNCH 
PLUS are carefully crafted in assembler for effi¬ 
ciency and drive the UART and programmable 
interrupt controller chips directly. These func¬ 
tions, installed as a runtime resident system, 
require just 3.2K bytes. The high level function 
are all written in Turbo Pascal in the same 
style and format as Turbo POWER TOOLS 
PLUS. All source codeis included for just 

v 


$99.95. 


BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415)540-5441 

ORDER TOLL-FREE 800-227-8087 
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The Answer 
to your 
Debugging 
Problems 


ICD286 

Announcing 
New Features 

• Supports EMS 

• Supports Microsoft windows 

At last! An 80286 emulator which is 
affordable, compact and easy to use. 
IDEAL for development, debugging, 
testing and field service. 

FAST—Full speed, real-time emula¬ 
tion up to 10 Mhz. 

AFFORDABLE—From $2400 to 
$5600, depending on options. 

EASY TO USE—On-line HELP 
with a screen oriented display. 

KEY FEATURES: 

• Hardware/software breakpoints 

• 2048 bus cycles of real-time trace 

• 64K of emulation memory 

• Symbol and line number support 

• Source-level debugging 

• Real and virtual (protected) mode 

support 

• Symbolic assembly/disassembly 

• Macros with parameters 

• Installs in an IBM-PC/XT/AT* 

or compatible 

• Supports EMS (New Features) 

• Supports Microsoft Windows 

(New Option) 


For further information, please con¬ 
tact: 


Corporation 

20863 Stevens Creek Boulevard 
Cupertino, CA 95014 
(408) 253-7515 


♦IBM-PC/XT/AT are registered trademarks of 
International Business Machines Corporation. 


order that multiple users may access it 
simultaneously. As soon as the proce¬ 
dure Clear_Attr cleared the file’s read¬ 
only attribute other users on the net¬ 
work might not be able to access it. 

Because Turbo Pascal (version 3.x) 
uses the DOS function call 3DH to 
open a file, a much safer way to open 
read-only files is to temporarily change 
the mode byte that Turbo Pascal passes 
to DOS to a zero (for read-only access). 
In the regular version of Turbo Pascal, 
this byte is located in the code segment 
at offset 24FCH. In the 8087 version, it 
is at offset 1FABH, and in the binary- 
coded-decimal (BCD) version, it is at 
2402H. A sample program demonstrat¬ 
ing this method is as follows: 


Program 0pen_R0; 

Var 

InFile : Text; 

Tmp_Mode : Byte; 

Mode_Byte : Byte Absolute CSeg:$24FC; 

i Note: use CSeg:$1FAB for 8087 version, 
CSeg:$2402 for BCD version > 

Begin 

Tmp_Mode := Mode_Byte { save mode > 

Mode_Byte := 0; t read only } 

Assign(InFile, 'Sample.Txt'); 

Reset(InFile); 

Mode_Byte := Tmp_Mode; { restore mode > 

{ now read and use the file normally > 

ClosednFi le); 

End. 


This far safer method also works when 
reading normal files. 

Ernest G. Allen 
Tri-Cities, WA 

I was delighted to see this elegant solu¬ 
tion offered by Mr. Allen. The Tech 
Notebook reported my solution to a 
particular problem that I had det^ised 
on short notice, without benefit of disas¬ 
sembling the Turbo Pascal code. 

My approach arose in an environ¬ 
ment where files are locked daily and 
kept locked. The files are edited using 
WordStar—which has no difficulty read¬ 
ing locked files. Upon saving the file, it 
renames the old file by replacing (or 
adding) the .BAR suffix and then creat¬ 
ing a new and unlocked file under the 
old name. DOS 31 permits renaming a 
locked file. A number of Turbo Pascal 
utilities are used on these files as well; 
they both read and write data. Hence, 
there is a need to lock and unlock the 
files. Nevertheless, Mr. Allen's cautions 
are well worth heeding. 

—Arsen Damay 


The method recommended by Mr. Allen 
works as he has described, and with far 
less programming effort than Mr. 
Darnay's solution. However, because 
code patches can cause unexpected side 
effects and the correct patch location 
can vary depending upon the version of 
software, any type of modification to 
Turbo Pascal's library can be risky. If a 
patch is used, new versions of Turbo 
Pascal must be checked to make sure 
the patch is still valid. Building a self¬ 
check into the code (before the patch is 
made) is a good idea. For example, 
Mode_Byte is actually part of the in¬ 
struction MOV AX,3D02H where 3DH is 
the DOS open-file function and 02H is 
the original value of the mode byte. The 
program can make sure it is modifying 
the correct location with the code that 
immediately follows. 

—DM 


Var Patch_check : Word Absolute CSeg:$24F8; 

If Patch_check <> $3002 then 

writelnC*Wrong version of Turbo Pascal!'); 


BASIC CONSIDERATION 

With regard to “Reconsidering BASIC” 
(Marty Franz, December 1986, p. 142), I 
do not see how any BASIC compiler 
can be considered even satisfactory if it 
does not support the 8087/80287. For 
some of us, the whole purpose of com¬ 
puters is to compute. The numeric co¬ 
processor not only speeds calculations, 
it performs them with more accuracy. 
Professional BASIC from Morgan Soft¬ 
ware is precompiled, has excellent trou¬ 
ble-shooting aids, and has always sup¬ 
ported the numeric coprocessor. 

Russ Roberts 
La Habra, CA 

It is true that users who perform a large 
volume of floating-point computations 
generally require 8087 support. The 
compiler review that Mr. Roberts men¬ 
tions notes that both Pecan BASIC and 
Softaid MTBASIC offer support for the 
8087. Professional BASIC was reviewed 
as an interpreter in “Six New Shapes of 
BASIC' (Ted Mirecki, June 1986, p. 52); 
it supports the 8087, as do some other 
interpreters reviewed—BetterBASIC from 
Summit Software, True BASIC from 
True Basic, Inc., and WATCOM BASIC 
from Waterloo Computing. 

-JS 

I just purchased Microsoft’s QuickBASIC 
2.0 after reading your review of BASIC 
compilers. I am confused by one thing. 
Table 1 of the article (on page 144) in- 
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MICROSOFT LANGUAGES NEWSLETTER VOL. 2, NO. 4 


News about the Microsoft Language Family 

New FORTRAN Compiler Uses Microsoft® C Code Emitter and Optimizer 

Microsoft FORTRAN Optimizing Compiler Version 4.0 was redesigned to take advantage of the innovative 
optimizer and code generator technology of iMicrosoft C Compiler Version 4.0. We have taken the C optimizer 
and added loop optimizations. These enhancements result in the fastest execution and smallest, most efficient 
code size for MS-DOS® FORTRAN programs. The compiled code generated by Version 4.0 is 17% faster on the 
Sieve benchmark and 220% faster on the Lookup benchmark than our nearest competitor. 

Compile-time switches let you choose the level of optimization. The compiler can optimize for execution 
speed or for code size. Optimization can be turned off altogether in the early development stages to speed 
up compilation. 

The new compiler supports a wide range of math libraries. Abu can produce in-line 8087/80287 instruc¬ 
tions for fast execution or emulate the math co-processor if it is not present. On non-8087/80287 systems, the 
alternate math package is provided for more speed but less accuracy (64 bit) than the IEEE math standard 
(80 bit). 

By default, the FORTRAN compiler uses the instruction set for the 8086/8088 processor. Programs can 
take advantage of the more powerful instruction sets of 80186/80188/80286 processors by turning on a 
switch option when compiling. 


New Microsoft FORTRAN Optimizing Compiler Gains GSA Certification at Highest Level 

Now, Microsoft FORTRAN Optimizing Compiler Version 4.0 is Full ANSI FORTRAN 77. The General 
Services Administration (GSA) has certified it at the highest level without any errors. We have gone beyond 
ANSI FORTRAN 77 by adding IBM®VS and DEC®VAX®FORTRAN extensions to simplify porting to and 
from these environments. 

Medium and huge memory models have been added to the existing large memory model support. The 
medium memory model allows programs with up to 1 megabyte code to access 64K of data. The huge model 
lets you write programs with up to 1 megabyte each for code and data and arrays larger than 64K. You may 
mix memory models in your programs by the use of NEAR, FAR and HUGE keywords to make the most 
efficient use of memory For example, you could create a medium model program and declare a huge array. 


Microsoft CodeView™ Debugger Included Free with the New Microsoft FORTRAN Opitimizing Compiler 

The innovative windowing debugger that was included in Microsoft C Compiler has been added to our new 7 
FORTRAN package. Now, Microsoft CodeView lets you debug using your FORTRAN source or disassembled 
code or both intermingled. You can watch and change the values of your local and COMMON variables as you 
debug. You may set the conditional breakpoints on variables, expressions, or memory. Trace and single step 
through the execution of your FORTRAN application. Watch and change registers and flags as you execute. 
Program and CodeView screen I/O are kept separate so you can easily debug graphics programs. You may 
view the program output on two separate monitors or through screen swapping on a single monitor. 

In addition to CodeView, Microsoft FORTRAN Optimizing Compiler Version 4.0 includes a number of other 
utilities, such as the new program maintenance utility (MAKE) that rebuilds your applications after your 
source files have changed, a faster overlay linker, a library manager, an EXE file compression utility, an EXE 
file header utility, and an MS-DOS environment setting utility. 

Version 4.0 has the most complete set of diagnostic error messages available on a FORTRAN compiler for 
the MS-DOS operating system (almost twice as many as our competitors). The comprehensive documentation, 
separated into three manuals, is brand new with non-ANSI extensions highlighted in blue to stand out from 
the rest of the text. 


For more information on the products and features 

discussed in the Newsletter, 

write to: Microsoft Languages Newsletter 

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. 

Or phone: 

(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 


Microsoft, the Microsoft logo and MS-DOS are registered trademarks and CodeView is a trademark of Microsoft Corporation. 
CBM is a registered trademark of IBM Corporation. DEC and VAX are registered trademarks of Digital Equipment Corporation. 


Look for the Microsoft Languages Newsletter every month in this publication. 


Latest DOS Versions: 


Microsoft C Compiler 

4.00 

Microsoft COBOL 

2.10 

Microsoft FORTRAN 

4.00 

Microsoft Macro Assembler 

4.00 

Microsoft Pascal 

3.32 

Microsoft QuickBASIC 

2.01 


Microsoft 
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dicates that QuickBASIC supports BCD 
math. After searching the manual, I 
called Microsoft, only to be told that 
QuickBASIC does not support BCD 
math. Could you please publish a cor¬ 
rection so that others are not misled. 

Dwight Carter 
Augusta, KS 

Microsoft verifies that QuickBASIC does 
not support BCD math. PC Tech Journal 
regrets the error. 

—CE 


UP THE WRONG TREE 

I am writing to correct several inaccura¬ 
cies in Marshall Brain’s Programming 
Practices column in the December 1986 
issue (“Jump Searching Linked Lists,” 
p. 177). It appears that Mr. Brain does 
not know the difference between binary 
trees and B-trees. These data structures 
are both trees , but that is where any 
similarity ends between the two. 

The B-tree concept is a relatively 
new one, attributed to R. Bayer and E. 
McCreight in 1970. A B-tree is a dynami¬ 


cally self-balancing tree. It is constructed 
from the bottom upward. This type of 
tree cannot become unbalanced by any 
sequence of additions or deletions, and 
it never needs to be rebuilt or rebal¬ 
anced for any reason. Depending on 
the order of the B-tree, each record 
may have any number of sons. Using a 
B-tree of order 21 (a reasonable order), 
any record that is within a file contain¬ 
ing 4,084,100 records is accessible with 
a maximum of five disk accesses. Jump 
searching simply cannot achieve this 
level of performance. 

A binary tree is defined recursively 
as either being empty or as a node with 
either zero, one, or two binary trees 
attached. Each node can branch in no 
more than two ways. It is constructed 
from the top downward. It can become 
unbalanced if the keys of records being 
added are not in random order, but 
rather in ascending or descending 
sequence. However, regarding dele¬ 
tions, Knuth volume 3 ( The Art of Com¬ 
puter Programming , D. E. Knuth, Addi- 
son-Wesley, 1973) states that if a ran¬ 
dom element is deleted from a random 
binary tree, the resulting tree is still 
random. Finally, concerning rebuild 
times, Knuth contains a very good algo¬ 
rithm that rebuilds an N-record tree in 
an order of N steps. 

Michael E. Wengler 
Computer Related Services, Inc. 

Virginia Beach, VA 

I thank Mr. Wengler for taking the time 
to comment on my article. I would like 
to respond to two of his points. 

First of all, jump searching is a 
simple technique that can be added 
quickly on top of an existing linked-list 
structure without the need for funda¬ 
mental code modification. It provides 
search times that are significantly faster 
than linear search times. As stated in the 
article, jump searching is not a replace¬ 
ment for a tree of any kind, because 
trees are inherently faster. A specific ex¬ 
ample in the article demonstrates that 
jump searching is approximately 50 
times faster than a linear search of 
10,000 elements, but it is about 7 times 
slower than a binary tree search. Be¬ 
cause jump searching is much easier to 
implement than is a binary or B-tree 
structure, it is, as I suggested, a tech¬ 
nique “worthy of consideration. ” 

Second, Mr. Wengler is correct to 
point out that binary trees and B-trees 
are different structures. The article was 
written to compare jump searching to 
binary trees only, not B-trees. In the 
process of being published, “binary 


BRING HARDWARE BREAKPOINTS 
TO MICROSOFT'S CODEVIEW 


You already have Microsoft’s 
CodeView.™ And you’ve seen our 
ads for the Atron hardware-assisted 
software debuggers. Right? You 
know, the Atron Bugbustersl We 
make the debugging tools used by 
9 of the top 10 software developers 
in the PC market. Now, with our 
new MiniProbe™ shortcard, you 
can use your familiar watchpoints 
and tracepoints in real time. 
Without learning new debugging 
technology. 


Only $395 puts 
you into world- 
class debugging. 


device. This solves the most 
common debugging problem: Out- 
of-range pointers which overwrite 
the program code or data. Often, 
the overwrite is different after each 
new compile of the program. 

The MiniProbe can also set a 
hardware breakpoint over a range 
of memory locations, helping to 
trap uninitialized pointers. And 
MiniProbe has a crash-recovery 
switch box, which lets you regain 
control of a frozen system. 



With real-time watchpoints and 
tracepoints, a one-minute program 
will run in one minute. Not 50 
hours (the difference between 
software-only debuggers and 
hardware-assisted debuggers is a 
3000-to-l increase in efficiency). 

And if the program bug you’re 
trying to find has anything to do 
with interrupt activity, it might 
never occur when you’re debugging 
with CodeView alone. 

But with the Atron MiniProbe, 
you can trap events like reading 
and writing to memory or an IO 

© 1986 by Atron. MiniProbe™ Atron. CodeView™ Microsoft. 


So now that you don't 
have to learn a new 
debugger, the only thing 
keeping you from 
debugging like the pros is 
$395. Ana our phone 
number: 408/741-5900. 

Call today. Bust bugs, and 
records, tomorrow. 

/4mV* 1 l \\ 

THE DEBUGGER COMPANY 

20665 Fourth Street • Saratoga, CA 95070 

Atron is a division of Northwest Instruments. TRBA 
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WINDOWS FOR DATA™ 


The first choice 
of professional 
C programmers 


“Windows for Data is the best 
programming tool I’ve ever used. 

It’s the most flexible I’ve seen. 
Whenever I’ve wanted to do something, 
I’ve been able to find a way.” 

Steven Weiss, 

Stratford Systems 


Professionals choose our tools because 
they are designed, crafted, and supported 
for professionals. Here at Vermont Creative 
Software, we understand that performance 
and pleasure in programming derive 
from more than a long list of functions. 
Windows for Data provides: 

PROFESSIONAL FLEXIBILITY: 

Our customers repeatedly tell us how 
they’ve used WFD in ways we never imagin¬ 
ed - but which we anticipated by designing 
WFD for unprecedented adaptability. Vir¬ 
tually every capability and feature can be 
modified to meet special needs. You will be 
amazed at what you can do with WFD. 

PROFESSIONAL PERFORMANCE: 

Screen output is crisp and fast. Windows, 
menus, and data-entry forms snap up and 
down from the screen. WFD is built upon 
and includes Windows for C, the win¬ 
dowing system rated #1 in speed and 
overall quality in PC Tech Journal (William 
Hunt, July 1985). 

PROFESSIONAL RELIABILITY: 

An unreliable tool is worse than no tool at 
all. VCS products are known in the industry 
for their exceptional reliability. Ask anyone 
who owns one. 

PROFESSIONAL DOCUMENTA¬ 
TION: Over 600 pages of documentation 
provide step-by-step explanations for each 
major application, a reference page for each 
function, listings of functions alphabetical¬ 
ly and by usage, and a fully cross-referenced 


index. Extensive tutorials and demonstra¬ 
tion programs assist learning. 

PROFESSIONAL TECHNICAL 
SUPPORT: The same expert program¬ 
mers that develop our products provide 
prompt, knowledgeable technical support. 

PROFESSIONAL PORTABILITY: 

High-performance versions of VCS 
products are available for XENIX, 
UNIX, and VMS, as well as DOS. No 
royalties on end-user applications. 


OUR CHALLENGE AND 
GUARANTEE 

If you have an application where no 
other tool can do the job, try Windows 
for Data. If it doesn’t help you solve 
your problem, RETURN FOR A FULL 
REFUND. YOU MUST BE SATISFIED. 

Ask for FREE DEMO DISKETTE 


Vermont 
Creative 
Software 

21 Elm Ave. 

Richford, VT 05476 
Telex: 510-601-4160 VCSOFT 

Tel.: 802-848-7738 

Prices: PCDOS' $395; XENIX, VMS, UNIX Call. 
*PCDOS specify C compiler. 


WINDOWS FOR DATA 

for DOS, UNIX, VMS ... 

The complete windowing data entry, menu, 
and help system that does the hard job 
others can’t — we guarantee it! 

Fop-up data entry windows; field types for 
all C data types, plus decimals, dates, and 
times; auto conversion to and from strings 
for all field types; system and user supplied 
validation functions; range checking; re¬ 
quired, must-fill, and protected fields; free¬ 
form movement; multiple-choice field entry; 
scrollable sub-forms. Branch and nest win¬ 
dows, forms, and menus. 

Complete context-sentitive help system 
with pop-up windows and scrollable text. 

Pop-up, pull-down, scrollable, and Lotus- 
style menus. 

NEW FOR DEBUGGING: Exclusive 
VCS Error Traceback System auto 
matically identifies the location and 
cause of program errors. Eliminates the 
need to code error checks on all function 
calls! VCS Memory Integrity Check¬ 
ing helps catch those hard-to-detect, 
memory-corruption errors. 

NEW FOR ERROR HANDLING: In¬ 
stall your own error handler to be called 
whenever a function detects an error. 

NEW FORM LAYOUT UTILITY sim¬ 
plifies form design. 
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trees” was mistakenly abbreviated in the 
article to B-trees. B-trees have some 
problems of their own, such as added 
complexity and space consumption. 

—Marshall Brain 

STANDARD ISSUE 

Will Fastie may have identified a legiti¬ 
mate problem in “The Printer Standards 
Gulf’ (Directions, January 1987, p. 9), 
but he omits any mention of the stan¬ 
dards that already exist in this area. The 
problem is due to the failure to observe 


existing standards as well as the failure 
to establish new ones. By “standard” I 
mean a document that is adopted as 
such by the American National Stan¬ 
dards Institute (ANSI). 

In the original standard code for 
information interchange (ASCII, X3.4- 
1967, revised 1977), provision for code 
extension was made by its inclusion of 
two shift characters. The first one, SO, 
is intended to select an alternate code 
subset; the second, SI, is intended to 
restore the base subset. 


The code extension standard 
(X3.41-1974) defines mechanisms by 
which multiple extended code subsets 
may be invoked. These are known as 
G1 sets if they are alternate graphic 
(that is, not control) character sets, such 
as italics on Epson printers and the 
line-drawing graphics on IBM printers. 
X3.41 allows 126 G1 sets. 

While it would be better if one of 
the principal printer definitions could 
be chosen as the base for a standard, 
both the Epson and IBM implementa¬ 
tions conflict with the existing stan¬ 
dards, such as in the use of SO and SI, 
which are fundamental to the standard 
code extension mechanism. A standard 
extended printer code can accommo¬ 
date all of the graphic symbols in com¬ 
mon use today, but it cannot do so in a 
manner that is upwardly compatible 
with any existing printer. 

The situation is identical to that ex¬ 
perienced by video display users a few 
years ago. While a few implementations 
dominated, innumerable variants were 
available. None of these was sufficiently 
general to form a base for a standard, 
hence a new implementation was de¬ 
fined along the lines prescribed by 
X3.41. This was adopted as X3.64. Con¬ 
forming terminals are now known as 
ANSI-compatible terminals. Noncon¬ 
forming terminals are still supported 
on many systems by enumeration or by 
virtual terminal definitions. 

Printer standardization will likely 
follow a similar course. Any serious 
proposal for a standard must first take 
the existing standards into account and 
then build on them. I would recom¬ 
mend to any persons who wish to con¬ 
tribute to the solution of this problem 
that they first read the standards cited 
in their original form. 

Gary A. Hill 
St. Paul, MN 

[~mmmni Bill 


COMMENT AT WILL 

All letters to the editor should be 
directed to Editor, PC Tech Journal , 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish every letter received, 
every effort is made to answer as 
many as possible. Please keep letters 
brief and to the point, and include 
name, mailing address, and tele¬ 
phone number; when a letter is 
lengthy, a diskette is appreciated. 


PolyShell 


Now MS'DOS Can Be 
A Tme Programmer’s 
Operating System 


Now you can break through the barriers of MS'DOS and work faster with more 
flexibility & power than ever. The reason: PolyShell has literally redefined MS' 
DOS as an operating system for programmers. PolyShell consists of two major com' 
ponents: a) The PolyShell Command Interpreter is a UNIX'like command environ' 
ment that runs under MS'DOS. It can be used instead of, or in conjunction with, 
the standard MS'DOS command interpreter. You will use this command interpreter 
both for command entry and for batch files, yet you can use MS'DOS commands 
at any time and run MS'DOS batch files, b) The PolyShell Utility Set gives you 
the power of 50 UNIX'like tools to perform tasks that are either not possible or 
are more limited under MS'DOS. Includes grep, tr, diff, sed, and over 50 more tools. 
Shell scripts are portable between the UNIX Bourne Shell and PolyShell. PolyShell 
also contains the best features of the C'Shell and Korn Shell. Prior experience with 
UNIX is NOT neccessary. Requires NO modifications to any other software. 
PolyShell is not UNIX, and a UNIX license is not included or required. Requires 
DOS 2.0 or higher. Compatible with the IBM PC, XT, AT and other (b h a rv 
MS'DOS PCs. For complete details write for the POLYTRON 
Programmer’s Catalog. 


u 


ii 


After one evening's exposure, I've already concluded that PolyShell 
is a terrific product! As a command interface it gives me the best 
of both UNIX and MS-DOS, and a tremendous number of utilities 
and enhancements for only $149.1 especially like the ability to use 
all MS-DOS command and application programs while gaining the 
wide range of programmer's aids in UNIX. I hope that other MS- 
DOS users will give PolyShell a try — I've had only slight exposure 
to UNIX before, and now I realize what I've been missing! 

Dan Fylstra 
Palo Alto, CA 

To ORDER: VISA/MC1-800-547-4000, Dept. No. 310; Oregon/Outside US, 503-684-3000 
Send Checks/POs To: POLYTRON Corp. 1815 NW 169th PI., #2110, Dept. No. 310, Beaverton, OR 97006 
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We’re looking for 

A LASTING RELATIONSHIP. 


When we founded Programmer's Con¬ 
nection in 1984, we dedicated our¬ 
selves to providing our customers with 
personal service, low prices and the 
highest level of support possible. Our 
goal was to make every customer a 
lifelong customer. 

And we're close to our goal. According 
to the results of our customer service 
questionnaire, 99% of those responding 
said they would buy from us again. 

Last October, we began including our 
questionnaire in every outgoing pack¬ 
age. It asks our customers to rate each 
area of service and invites them to tell 
us what we need to improve as well as 
what we're doing right. 

Since then, we received almost a 
thousand responses with many valu¬ 
able comments and suggestions. And 
we're quite pleased that so many of 
them were highly favorable. 

So call Programmer's Connection today 
and find the lasting relationship you've 
always been looking for. You'll be glad 
you did! 



Here are some comments offered by people responding to our customer service questionnaire: 


“If only all the companies I used 
were as good as Programmer's 
Connection!" 

“The best service for professional 
users in the country.' 

“As a dealer specializing in pro¬ 
gramming, I've found that you are 
my best source." 

“Thank you for all your courteous 
assistance 

“Programmer's Connection is real¬ 
ly outstanding. Good prices, 
prompt shipment, no extra fees. 
Wonderful 30day trial. ** 

“There is a lot of competition in 
your field, but Programmer's Con¬ 
nection is the best!'* 

“It's a pleasure to deal with a 
company that understands the 
needs of the computer profes¬ 
sional. Thanks." 

“You're the best in the business! 
Keep it up!" 

“Your service and prices are out¬ 
standing. I'm glad I found you." 

“Keep up the good work. I like the 
way you stay up to date." 

“I appreciate^your courteous, reli¬ 
able service.* 

“This method of purchasing soft¬ 
ware allows good selection and 
convenience . 

“Goodproducts and great prices!" 

“It's unusual to find a company 
that offers the best price ana the 
best service. Programmer's Con¬ 
nection does — keep up the good 
work!" 


“You have the best prices." 

“I particularly like your pricing 
policy — lower than anyone else 
and no extras for shipping, credit 
cards, etc. Keep up the good 
work!" 


“With the service I have received 
from you, I am sure to look at Pro¬ 
grammer's Connection next time I 
buy." 

“I appreciate your professional 
attitude. It's refreshing." 

“Class “A" performance!" 

“Very pleasant, helpful order taker. 
I'm impressed." 

“You are the FIRST place I go for 
professional software products. 
Thanks! (Especially for your 30-day 
trial service)." 

“Product was out of stock, but 
shipped exactly as I was told it 
would be. Good Job!" 

“You provide a great service to me 
as a professional programmer. You 
are #1 on my list. Keep up the 
excellent work!" 


“Your company is a pleasure to do 
business with.' 

“Thanks for providing prompt, reli¬ 
able service and delivery." 

“I'm extremely happy—just placed 
my 6th order." 

“Anything you carry, I buy from 
you. You can teach your competi¬ 
tion a lesson!" 


“You have great service! You have 
the best prices!" 


“An oasis in the mail-order desert. 
Keep up the excellent work!" 


“Amazing — no problems — I'll 
be back. 


“Probably the best service of any 
well advertised company." 

“I always recommend you when 
asked where to buy software." 

“I have not found any mail order 
company with such competitive 
prices whose people are as helpful 
and knowledgeable as yours. I truly 
appreciate it and will order more 
from you. Keep up the good job." 

“You have both lowest prices and 
best service — a great combina¬ 
tion! Keep up the good work." 


“You guys are SUPER." 

“Technical staff very helpful." 

“Once again, it was a pleasure 
dealing with you." 

“I'm extremely satisfied with all 
aspects of your operation with 
which I am familiar." 

“Excellent service. I most definitely 
will be purchasing from you in the 
near future. Keep up the good work." 

“Impressive service and pricing. 
I'll recommend you to my friends." 

“Your prices are the best! It's great 
that you pick up the shipping 
charges and charge no sales tax 
(for me anyway). The price I see 
advertised is the price I pay, 
period." 

“GOOD JOB!" 

“I referred you to two others be¬ 
cause they could not get current 
versions from other vendors." 

“Your service is unusual for pur¬ 
chasing software." 

“The person who took my phone 
order seemed to be genuinely 
eager to help me, not just get an 
order. Thanks." 

“I like having no surcharge on 
credit cards and no shipping 
charge. There is no hidden cost. 

“Good products + good service + 
good prices = happy customers. 
Keep it up." 

“Fastest I've ever received by mail 
order. Good job. You have my 
patronage." 

“Good service at very good prices. 
I plan to make all purchases from 
you." 

“You sell up-to-date products at 
reasonable prices and good sup¬ 
port. " 


Turn the page for our latest advertised price list. 












ai - arity products 

Arity Combination Package . 1095 

Expert System Development Pkg . 295 

File Interchange Toolkit. 50 

PROLOG Compiler & Interpreter . 650 

Screen Design Toolkit. 50 

SQL Development Package . 295 

Arity PROLOG Interpreter. 295 

Arity Standard Prolog . 95 

ai - expert systems 

1st-CL ASS by Programs in Motion . 495 

Autointelligence by Intelligence^'are . 990 

ExpertEDGE Advanced by Human Edge . 2500 

ExpertEDGE Professional by Human Edge . 5000 

Experteach II by Intelligence^/are . 475 

EXSYS Development Software by EXSYS . 395 

EXSYS Runtime System. 600 

Insight 1 by Level Five Research . 95 

Insight 2+ by Level Five Research . 485 

Intelligence/Compiler IntelligenceWare . 990 

Logic-Line Series 1 by Thunderstone . 90 

Logic-Line Series 2 by Thunderstone . 125 

Logic-Line Series 3 by Thunderstone . 150 

ai - lisp language 

GCLISP Golden Common LISP by Gold Hill . 495 

GCLISP 286 Developer by Gold Hill . 1190 

IQCLISP by Integral Quality . New 300 

IQLISP by Integral Quality . New 270 

Microsoft LISP Common LISP . 250 

QNIAL Combines LISP & APL by NIAL Systems . 375 

TransLISP from Solution Systems . 95 

TransLISP PLUS from Solution Systems . New 195 

ai - prolog language 

APT Active Prolog Tutor from Solution Systems . 65 

LPA microPROLOG AH Varieties . CALL 

MPROLOG Language Primer LOGICWARE . 50 

MPROLOG P500 by LOGICWARE . 495 

MPROLOG P550 by LOGICWARE . 220 

Prolog-86 from Solution Systems . 125 

Prolog-86 Plus from Solution Systems . 250 

Turbo PROLOG by Borland Inti . New Version 100 

Turbo PROLOG Toolbox by Borland Inti . New 100 

ai - Smalltalk language 

Smalltalk/V by Digitalk . 99 

EGA Color Option . New 49 

Goodies Diskette. New 49 

Smalltalk/Comm. . 49 

ai - texas instruments 

PC Scheme Lisp . 95 

Personal Consultant Easy. 495 

Personal Consultant Plus. 2950 

Personal Consultant Runtime. 95 

apl language 

APL*PLUS/PC by STSC . 595 

APL*PLUS/PC Spreadsheet Mgr by STSC . 195 

APL*PLUS/PC Tools Vol 1 by STSC . 295 

APL*PLUS/PC Tools Vol 2 by STSC . 85 

Financial/Statistical Library by STSC . 275 

Pocket APL by STSC . 95 

STATGRAPHICS by STSC . 795 

assembly language 

386 ASM/LINK Cross Asm by Phar Lap . 495 

8088 Assembler w/Z-80 Translator by 2500 AD .... 100 

ASMLIB Function Library by BC Assoc . 149 

asmTREE B-Tree Dev System by BC Assoc . 395 

Cross Assemblers Various by 2500 AD . CALL 

Microsoft Macro Assembler. 150 

Norton Utilities by Peter Norton . 100 

screenplay by Plexus . 100 

Turbo EDITASM by Speedware . 99 

Uniware Cross Assemblers Various by SDS . 295 

Visible Computer: 8088 Software Masters . 80 

basic language 

87 QB Pak by Hauppauge . 69 

87 Software Pak by Hauppauge . New 180 

BetterBASIC by Summit . Final Clearance 200 

EXIM Services Toolkit byFXIM . 50 

Finally by Komputerwerks . 99 

Inside Track from Micro Help . 65 

MACH 2 by Micro Help . 75 

MACH 2 for Turbo BASIC by Micro Help . New 69 

Microsoft QuickBASIC Compiler . 99 

Peeks 'n Pokes from MicroHelp . 45 

Professional BASIC by Morgan . 99 

8087 Math Support. 50 

QuickPak by Crescent Software . New 69 

Scientific Subroutine Library by Peerless . 125 

Stay-Res by MicroHelp . 95 

True Basic w/Run-time . New Version 245 

True Basic. New Version 150 

Run-time Module. 150 

Various Utilities . 50 

Turbo BASIC Compiler by Borland Inti . New 100 

blaise products 

AS'NCH MANAGER Specify C or Pascal . 175 

C TOOLS PLUS. 175 

EXEC Program Chainer . 95 

LIGHT TOOLS for Datalight C . 100 

PASCAL TOOLS . 125 

PASCAL TOOLS 2. 100 

PASCAL TOOLS 8i TOOLS 2. 175 

RUNOFF Text Formatter . 50 

TURBO ASYNCH PLUS. 100 

TURBO POWER TOOLS PLUS. 100 

VIEW MANAGER Specify C or Pascal . 275 


979 

229 

44 

569 

44 

229 

229 

77 


399 

749 

CALL 

CALL 

349 

309 

469 

75 

379 

749 

85 

115 

139 


CALL 

CALL 

CALL 

CALL 

149 

349 

CALL 

CALL 


CALL 

CALL 

45 

395 

175 

CALL 

CALL 

63 

64 


84 

45 

45 

42 


84 

435 

2589 

84 


429 

139 

199 

58 

189 

69 

579 


389 

89 

129 

339 

CALL 

93 

59 

79 

84 

249 

64 


59 

149 

119 

45 

85 

51 

58 
CALL 

63 
37 
68 
42 

59 
99 
73 

179 

97 

97 

41 

64 


119 

119 

73 
78 
94 

74 
119 

43 

78 

78 

179 


borland products 

EUREKA Equation Solver . 100 64 

Reflex & Reflex Workshop. 200 128 

Reflex Data Base System . 150 89 

Reflex Workshop. . 70 45 

Sidekick & Traveling Sidekick. 125 85 

Sidekick . 85 57 

Traveling Sidekick.. 70 45 

Superkey. 70 45 

Turbo BASIC Compiler. New 100 64 

Turbo C Compiler. New 100 64 

Turbo Database Toolbox.. . 70 41 

Turbo Editor Toolbox. 70 41 

Turbo Gameworks Toolbox. 70 41 

Turbo Graphix Toolbox. 70 41 

Turbo Lightning. 100 64 

Turbo PASCAL Numerical Methods Toolbox. 100 64 

Turbo PASCAL and Tutor. 125 85 

TurboPASCAL . 100 64 

Turbo Tutor. 40 24 

Turbo PROLOG Compiler. New Version 100 63 

Turbo PROLOG Toolbox. New 100 64 

Word Wizard. 70 47 

Word Wizard and Turbo Lightning . 150 94 

C++ 

C++ by Guidelines w/version I. / kernel . 195 172 

PforCe++ Function Library by Phoenix . New 395 225 

c compilers 

68000/10/20 Cross Compiler by SDS . 595 CALL 

C86PLUS by Computer Innovations . 497 CALL 

Datalight C Compiler Small Model . 60 43 

Datalight Developer Kit. 99 74 

Datalight Optimum-C. 139 109 

DeSmet C w/Debugger & Large Case . 209 184 

DeSmet C w/Debugger Only . 159 138 

Eco-C Development System by Fcosoft . 125 83 

Lattice C Compiler from Lattice . 500 269 

Mark Williams Let's C Combo Pack. 125 99 

Let's C Compiler . 75 54 

csd Source Level Debugger . 75 54 

Mark Williams MWC-86 . 495 286 

Microsoft C with CodeView . 450 269 

Turbo C Compiler by Borland Inti . New 100 64 

Wizard C Combo by Wizard Systems . 750 529 

Wizard C Compiler. 450 299 

ROM Development Pkg. 350 259 

c interpreters 

C-terp by Gimpel, Specify compiler . 300 219 

C Trainer with Book by Catalytix . 122 87 

Instant C by Rational Systems . 500 369 

Introducing C by Computer Innovations . 125 CALL 

Run/C by Age of Reason . 150 88 

Run/C Professional by Age of Reason . 250 157 

c utilities 

C to dBase by Computer Innovations . 150 CALL 

c-tree & r-tree Combo by FairCom . 650 519 

c-tree ISAM File Manager . 395 315 

r-tree Report Generator . 295 239 

C Windows by Syscom . 100 85 

C Wings by Syscom . 50 43 

C\ ROMPac by Computer Innovations . 195 CALL 

dBx dBase to C Translator by Desktop At . 350 299 

with Library Source Code . 550 469 

Various Support Utilities . CALL CALL 

Flash-up Windows by Software Bottling . 90 79 

Graphic Color version by Sci Endeavors . 350 282 

Graphic Mono version by SciEndeavors . 280 209 

GRAFLIB by Sutrasoft . 175 159 

HALO Graphics by Media Cybernetics . 300 205 

HALO Development Pkg for Microsoft . 595 389 

The HAMMER by OFS Systems . 195 129 

Meta WIN DOWS No Royalties . 185 109 

MetaFONTS . 80 58 

MetaWINDOWS/Plus by Metagraphics . 235 185 

MetaFONTS/Plus. 235 185 

PANELS/ Roundhill Computer Systems . 295 215 

PC Lint by Gimpel Software . 139 99 

PLOTHI by Sutrasoft . 175 159 

PLOTHP by Sutrasoft . 175 159 

Professional C Windows by Washburn . New CALL CALL 

Scientific Subroutine Library by Peerless . 175 128 

screenplay for C by Plexus . 175 129 

Vitamin C by Creative Programming . 225 158 

VC Screen Forms Designer . 100 79 

Zview by Data Management Consultants . 245 169 

cobol language 

EASY SCREEN by Retail Mgmt Systems . New 225 199 

Micro Focus COBOL Workbench. 4000 CALL 

Micro Focus Level II COBOL. 1500 CALL 

COGRAPHICS. 250 CALL 

COMATH. 200 CALL 

FORMS-2 . 300 CALL 

Level II Animator. 900 CALL 

Level II SOURCEWRITER . 2000 CALL 

Micro Focus Level II COBOL for Novell . 2000 CALL 

Micro Focus Professional COBOL . 3000 CALL 

Multi-user Runtime for PC Network . 500 CALL 

Microsoft COBOL See Microsoft Section . 

Realia COBOL. 995 783 

REALCICS. New 995 783 

REALMENU. New 150 119 

RM/COBOL by Ryan-McFarland . 950 CALL 

RM/COBOL 85 by Ryan-McFarland . 1250 CALL 

screenplay for COBOL by Flexus . 175 129 

debuggers & profilers 

386 DEBUG Cross Debugger by Phar Lap . 195 129 

Advanced Trace-86 by Morgan Computing . 175 115 

Cl Probe by Computer Innovations . 225 CALL 

Codesifter Profiler by David Smith . 119 85 

Codesmith-86 by Visual Age . 145 98 

DSD86 by Soft Advances . 70 61 

DSD87 by Soft Advances . 100 79 

MiniProbe by Atron . 395 CALL 


Periscope I with Board by Periscope . 345 289 

Periscope II with NMI Breakout Switch . 175 139 

Periscope ll-X Software only . 145 105 

The PROFILER with Source Code by DWB . 125 89 

The WATCHER Profiler by Stony Brook . 60 51 

dos utilities 

Command Plus by ESP Software . New 80 69 

FANSI-CONSOLE by Hersey Micro . 75 62 

MKS Toolkit with vi Editor by MKS . 139 99 

Norton Commander by Peter Norton . 75 55 

Scroll & Recall by Opt-Tech Data . 69 59 

Taskview by Sunny Hill Software . 80 56 

entelekon products 

C Dynamo. New 250 209 

C Dyanamo Screen Painter . New 130 109 

C Function Library. 130 109 

Dyanamo Data Entry. New 130 109 

Power Windows . 130 109 

Superfonts for C . 50 43 

Screen Painter & Data Entry-. New 180 150 

essential products 

C Essentials by Essential Software . 100 75 

C Utility Library. 185 119 

Essential Comm Library with Debugger . 250 189 

Essential Comm Library Software Only . 185 125 

Breakout Debugger Any language . 125 89 

Essential Graphics. 250 183 

forth language 

CFORTH Native Code Compiler by LMI . 300 229 

Forth/83 Metacompiler Specify Target . 750 599 

PC/Forth by Laboratory Microsystems . 150 109 

PC/Forth+ by Laboratory Microsystems . 250 199 

Advanced Color Graphics Support. 100 74 

Enhanced Graphics Support. 200 148 

Intel 8087 Support . 100 74 

Interactive Symbolic Debugger. 100 74 

Native Code Optimizer. 200 148 

Software Floating Point. 100 74 

UR/Forth by LMI . 350 279 

Object Module Libraries. 500 395 

Source Code License. 1500 995 

fortran language 

50 MORE: FORTRAN by Peerless Fngr . 125 95 

ACS Time Series Alpha Computer Service . 495 389 

Essential Graphics by Essential Software . 250 183 

For-Winds >4//?/ra Computer Service . 90 69 

foi\\b-P\us Alpha Computer Service . 70 44 

FORTLIB by Sutrasoft . 95 85 

FORTRAN Addendum by Impulse Engr . 95 85 

FORTRAN Addenda by Impulse Engr . 165 138 

GRAFLIB by Sutrasoft . 175 159 

HALO by Media Cybernetics .. . 300 205 

I/O PRO by MEF Environmental . 149 129 

Microcompatibles Combo Package. 240 215 

Grafmatic . 135 117 

Plotmatic. 135 117 

Microsoft FORTRAN w/CodeView ... New Version 450 269 

No Limit by MEF Environmental . 129 115 

Numerical Analyst by MAGUS . New 295 CALL 

PANEL Screen Designer by Roundhill . 295 215 

PLOTHI by Sutrasoft . 175 159 

PLOTHP by Sutrasoft . 175 159 

RM/FORTRAN Ryan-McFarland . 595 CALL 

RTC PLUS Fortran to C by Cobalt Blue . New 325 CALL 

Scientific Subroutine Lib by Peerless . 175 128 

Statistician Alpha Computer Service . 295 245 

Statlib.GL: by PSI/Systems . New 295 239 

Statlib.TSF: by PSI/Systems . New 295 239 

Strings 8i Things Alpha Computer Service . 70 51 

greenleaf products 

Greenleaf Comm Library . 185 125 

Greenleaf Data Windows. 225 157 

with Source Code . 450 289 

Greenleaf Functions. 185 125 

help utilities 

HELP/Control by MDS . 125 99 

On-line Help from Opt-Tech . New Version 149 99 

SoftScreen/HELP by Dialectic Systems . 195 149 

lattice products 

Lattice C Compiler from Lattice . 500 269 

with Library Source Code . 900 495 

C Cross Reference Generator. 50 37 

with Source Code . 200 139 

C-Food Smorgasbord Function Library . 150 95 

with Source Code . 300 179 

C-Sprite Source Level Debugger . 175 129 

Curses Screen Manager . 125 89 

with Source Code . 250 174 

dBC II Specify dBC II or dBC III . 250 169 

with Source Code . 500 356 

dBC III Plus. New 750 CALL 

with Source Code . New 1500 CALL 

LMK Make Facility . 195 138 

RPG II Combo All three items below . 1100 875 

RPG II Compiler No Royalties . 750 625 

RPG II SEU Screen Entry Utility . 250 199 

RPG II Sort/Merge. 250 199 

RPG II Screen Design Aid Utility. 350 309 

SecretDisk File Encryption Utility . 120 89 

SideTalk Resident Communications . 120 89 

SSP/PC Scientific Subroutine Library . 350 269 

Text Management Utilities. 120 89 

Top View Toolbasket Function Library . 250 ^ 178 

with Source Code . 500 356 

microport products 

System V/AT by Microport Systems . 499 429 

Runtime System (Operating Systemj . 199 189 

Software Development System. 199 189 

Text Preparation System. 199 189 

User Upgrade 3 to Unlimited Users . CALL CALL 














































































































































































































































































































microsoft products 


Microsoft BASIC Interpreter for XENIX . 350 209 

Microsoft C with CodeView . 450 269 

Microsoft COBOL Compiler. 700 429 

for XENIX . 995 609 

Microsoft COBOL Tools with Debugger . 350 194 

for XENIX . 450 289 

Microsoft FORTRAN w/CodeView ... New Version 450 269 

for XENIX . 695 419 

Microsoft Learning DOS . 50 36 

Microsoft LISP Common LISP . 250 149 

Microsoft MACH 10 w/Mouse & Windows . 549 369 

Microsoft MACH 10 Board only . 399 279 

Microsoft Macro Assembler... 150 93 

Microsoft Mouse Bus Version . 175 114 

Microsoft Mouse Serial Version . 195 124 

Microsoft muMath Includes muSIMP . 300 179 

Microsoft Pascal Compiler. 300 179 

for XENIX . 695 419 

Microsoft QuickBASIC Compiler . 99 63 

Microsoft Sort. 195 125 

Microsoft Windows. 99 63 

Microsoft Windows Development Kit. 500 299 

modula-2 products 

lOTools by Rhodes Associates . New 80 69 

with Source Code . New 950 CALL 

MODULA-2 Apprentice Pkg by LOGITECH ....New 99 79 

MODULA-2 Magic Pkg by LOGITECH. New 99 79 

MODULA-2 ROM Pkg & Cross RT Debugger New 299 239 

MODULA-2 Window Pkg by LOGITECH. New 49 39 

MODULA-2 Wizard's Pkg by LOGITECH ....New 199 159 

REPERTOIRE for MODULA-2 by PMI . 89 79 

Object Code Only . 19 15 

mouse products 

LOGIMOUSE BUS with PLUS Pkg by LOGITECH .... 139 115 

with PLUS & PC Paintbrush . 189 149 

with PLUS & CAD Software . 209 175 

with PLUS & CAD & Paint . 239 195 

LOGIMOUSE C7 Specify Connector . 99 83 

with PLUS Package . 119 98 

with PLUS & PC Paintbrush . 169 134 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

other languages 

CCS MUMPS Single-User by MGIobal . 60 51 

CCS M U M PS Single-User/Multi-Tasking . 150 129 

CCS MUMPS Multi-User . 450 359 

Janus/ADA C Pak by R&B Software . 95 84 

Janus/AOA D Pak by R&R Software . 900 769 

Janus/ADA ED Pak by R&R Software . New 395 CALL 

Marshal Pascal by Marshal Language Systems New 189 155 

Personal REXX by Mansfield Software . 125 99 

SN0B0L4 + by Catspaw . 95 80 

other products 

Dan Bricklin’s Demo Pgm Software Garden . 75 57 

Disk Optimizer by Softlogic Systems . New 60 55 

FASTBACK by 5th Generation Systems . 179 133 

Instant Replay by Nostradamus . 90 79 

Net-Tools by BC Associates . New 149 129 

OPT-Tech Sort by Opt-Tech Data Proc . 149 99 

VTEK Term Emulator by Sci Endeavors . 150 129 

phoenix products 

Pasm86 Macro Assembler Version 2.0 . 195 108 

Pdisk Hard Disk & Backup Utility . 145 89 

Pfantasy Pac Phoenix Combo . Sale 1295 799 

Pfinish Execution Profiler . Sale 395 209 

Pfix86plus Symbolic Debugger . Sale 395 209 

PforCe Comprehensive C Library . Sale 395 209 

PforCe++ Library for Guidelines C++ . . Sale 395 209 

Plink86plus Overlay Linker . Sale 495 279 

Pmaker Make Utility . 125 78 

Pmate Macro Text Editor . 195 108 

Pre-C Lint Utility . 295 154 

Ptel Binary File Transfer Program . 195 108 

polytron products 

PolyBoost The Software Accelerator . 80 64 

PolyLibrarian Library Manager . 99 73 

PolyLibrarian II Library Manager . 149 109 

PolyMake UNIX-like Make Facility . 149 109 

PolyShell. 149 109 

Polytron C Beautifier. 50 42 

Polytron C Library I. 99 72 

Polytron PowerCom Communications . 139 105 

PolyWindows Products AH Varieties . CALL CALL 

PolyXREF Complete Cross Ref Utility . 219 169 

PolyXREF One language only . 129 99 

PVCS Corporate Version Control System . New 395 309 

PVCS Personal. New 149 109 

program mgmt utilities 

Compact Source Print by Aldebaran . 55 44 

Interactive EASYFLOW by Haventree . 150 125 

PrintQ by Software Directions . 89 84 

Quilt Computing Combo Package. 199 159 

QMake Program Rebuild Utility.. : . 99 79 

SRMS Software Revision Mgmt Sys . 125 109 


Source Print by Aldebaran Labs . 75 59 

TLIB by Burton Systems Software . 100 89 

Tree Diagrammer by Aldebaran Labs . 55 49 

raima products 

dbQUERY Single-User Query Utility . 195 129 

Single-User with Source Code . 495 389 

Multi-User . 495 389 

Multi-User with Source Code . 990 799 

dbVISTA Single-User DBMS . 195 129 

Single-User with Source Code . 495 389 

Multi-User . 495 389 

Multi-User with Source Code . . 990 799 

sco products 

Complete XENIX System V by SCO . 1295 999 

Development System. 595 499 

Operating System Specify XT or AT . 595 499 

Text Processing Package. 195 144 

Networks for XENIX by SCO . 595 495 

SCO Professional Lotus done for XENIX . 795 595 

softcraft products 

Btrieve ISAM Mgr with No Royalties . 245 184 

Xtrieve Query Utility . 245 184 

Report Option for Xtrieve . 145 99 

Btrieve/N for Networks ... 595 454 

Xtrieve/N. 595 454 

Report Option/N forXtrieve/N . 345 269 

solution systems products 

APT Active Prolog Tutor . 65 CALL 

Brief & dBrief Combo.. . . 250 CALL 

Brief Programmer's Text Editor . 195 CALL 

dBrief Customizes Brief for dBase III . 95 CALL 

C Screen Editor. 75 CALL 

C ToolSet. 95 CALL 

Faster C . 95 CALL 

Prolog-86 . 125 CALL 

Prolog-86 Plus . 250 CALL 

Security Library. 125 CALL 

with Source Code . 250 CALL 

TransLISP. 95 CALL 

TransLISP PLUS. New 195 CALL 

ZAP Communications . 95 CALL 

text editors 

Brief from Solution Systems . 195 CALL 

Epsilon Emacs-like editor by Lugaru . 195 147 

KEDIT by Mansfield Software . 125 98 

Micro/SPF by Phaser Systems . New 175 139 

PC/VI by Custom Software Systems . 149 99 

SPF/PC by Command Technology Corp New Version 245 175 

Vedit by CompuView . 150 98 

Vedit Plus by CompuView . 185 128 

turbo pascal utilities 

ALICE Interpreter by Software Channels . 95 66 

DOS/BIOS & Mouse Tools by Quinn-Curtis _ New 75 67 

Flash-up Windows by Software Bottling . 90 79 

MetraByte D/A Tools by Quinn-Curtis . New 100 89 

Science & Engrg Tools by Quinn-Curtis . New 75 67 

Screen Sculptor by Software Bottling . 125 91 

screenplay for Turbo Pascal by Flexus . i... 100 79 

Speed Screen by Software Bottling . New 125 91 

System Builder by Royal American . 100 CALL 

IMPEX Query Utility . New 75 CALL 

Report Builder. 75 CALL 

TOebugPLUS by TurboPower Software . 60 49 

Turbo EXTENDER by TurboPower Software . 85 64 

Turbo Professional by Sunny Hill . 70 45 

TurboHALO from /MSI . 129 98 

TurboPower Utilities by TurboPower . 95 78 

TurboRef by Gracon Services . 50 45 

TURBOsmith Debugger by Visual Age . 69 45 

TurboWINDOW Graphics/Windows by MetaGraphics 80 58 

wendin products 

Operating System Toolbox. 99 75 

PCNX Operating system . 99 75 

PCVMS Similar to VAX/VMS . 99 75 

XTC Text Editor with Pascal source . 99 75 

xenix/unix products 

Btrieve ISAM File Mgr by SoftCraft . 595 454 

C-terp by Gimpel. Specify compiler . 498 379 

c-tree ISAM Mgr by FairCom . 395 315 

dbVISTA See Raima Section . 

dBx with Library Source by Desktop Al . 550 489 

DOSIX Console Version by Data Basics . 399 CALL 

DOSIX User Version by Data Basics . 199 CALL 

Micro Focus Level II Compact COBOL. 1000 CALL 

Forms-2 . 400 CALL 

Level II ANIMATOR. 600 CALL 

Microport Products See Microport Section . 

Microsoft Products See Microsoft Section . 

PANEL Screen Designer by Roundhill . 625 535 

REAL-TOOLS Binary Version by PCT . 149 89 

Library Source Version . 399 289 

Complete Source Version . 499 369 

m/COBOL by Ryan-McFarland . 1250 CALL 

RM/COBOL '85 by Ryan-McFarland . CALL CALL 

RM/FORTRAN by Ryan-McFarland .. 750 CALL 

SCO Products See SCO Section . 


LOWEST PRICES 

Since this ad is prepared in advance of publica¬ 
tion, some of our current prices may be lower 
than what's advertised here. Call for latest 
pricing. 

FREE SHIPPING 

Orders within the USA (including Alaska & Ha¬ 
waii) are shipped FREE via UPS. Express ship¬ 
ping is available at the shipping carrier's stand¬ 
ard rate with no rush fees or handling charges. 

To avoid delays when ordering by mail, please 
call first to determine the exact cost of express 
shipping. 

CREDIT CARDS 

VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and telephone number. 

CODs AND POs 

CODs and Purchase Orders are accepted at no 
extra cost. POs with net 30-day terms are avail¬ 
able to qualified US accounts only. 

FOREIGN ORDERS 

Shipping charges for foreign and Canadian 
orders are based on the shipping carrier's stand¬ 
ard rate. Since rates vary between carriers, 
please call or write for the exact cost. Foreign 
orders (except Canada), please include an addi¬ 
tional $10 for customs form preparation. All 
payments must be made with US funds drawn on 
a US bank. Please include your telephone 
number when ordering by mail. Due to govern¬ 
ment regulations, we cannot ship to all 
countries. 

VOLUME ORDERS 

Call for special pricing. 

SOUND ADVICE 

Our knowledgeable technical staff can assist in 
comparing products, answer technical questions 
and send you detailed product information tai¬ 
lored to your needs. 

30-DAY GUARANTEE 

Most of our products come with a 30-day docu¬ 
mentation evaluation period or 30-day return 
guarantee. Please note that some manufactur¬ 
ers restrict us from offering guarantees on their 
products. Call for more information. 

© 1987, Programmer's Connection, Inc. 

CALL TOLL-FREE 

CIRCLE NO. 175 ON READER SERVICE CARD 

US 800-336-1166 

CANADA 800-225-1166 

OHIO & ALASKA 

(Call Collect) 216-877-3781 

FOREIGN 216-877-3781 

CUSTOMER SERVICE 216-877-1110 

Hours: Weekdays 8:30 AM to 8:00 PM EST. 
Ohio customers please add 6% state sales tax. 
Prices are subject to change without notice. 


136 SUNNYSIDE STREET 


HARTVILLE, OHIO 44632 


Call or write for our FREE comprehensive 
price guide. 
















































































































































































ZHW DEFIES THE 

WORDS 


1) Productivity 

2) Portability 


ZIM®, the definitive 4GL/DBMS for the serious 
application developer, brings new meaning to 
words like "productivity," "portability," "power" 
and "performance." That's because in four short 
years ZIM has established a new standard of 
database design, the Entity-Relationship (E-R) 
model, and in doing so, has created new stan¬ 
dards by which all other 4GLs are measured. 


Productivity ZIM delivers productivity im¬ 
provements over the entire development life- 
cycle, from requirements all the way through 
maintenance. Although other products demon¬ 
strate a 10:1 productivity gain in the coding 
phase of systems development, ZIM 
outperforms them in all stages, as shown below. 


REQUIREMENTS 

CODING 

DOCUMENTATION 

MAINTENANCE 

AVERAGE 


Productivity 

Gain 

’ ion 

V 


25:1 


V 


5:1 


V 


20:1 


15:1 


ZIM productivity across the development lifecycle 

At the core of ZIM users' gains is the E-R 
model, a graphically-oriented data model that 
eclipses traditional Relational models because 
it recognizes relationships between tables of 
data as well as those within. ZIM's pre-defined 
relationships permit the implementation of 
many-to-many relationships, outer joins, and re¬ 
lationship consistency with an ease not found in 
any other product. 

Intrinsic to ZIM's E-R orientation is the code- 
reducing ZIM language. Since ZIM code is a 
generation ahead of 3GLs (like COBOL) and 


much tighter than other 4GLs, your development 
time is slashed accordingly. 

SQL: 

SELECT * 

FROM WORKONTAB, PROJECTS, EMPLOYEES- 
WHERE WORKTONTAB.ENUM = EMPLOYEES.ENUM- 
AND WORKONTAB.PNUM = PROJECTS.PNUM- 
AND PR0JNAME= ALPHA' 

ZIM: 

List all employees workon projects where 
profname = Alpha' 

A typical SQL command and the ZIM equivalent. 

ZIM is a true 4GL that integrates all neces¬ 
sary facilities (forms, data dictionary, update, 
query, report writer, debugging) into one pack¬ 
age using common concepts. ZIM's code effi¬ 
ciency, combined with its 4GL conciseness, 
make it a system that will not only significantly 
reduce your development time, but maintenance 
programming as well. 

ZIM/DA (ZIM's development assistant com¬ 
panion product) brings new depth to the con¬ 
cept of "productivity." ZIM/DA is comprised of 
an application generator, menu generator, inter¬ 
active data dictionary, context-sensitive help 
and an on-line training module. ZIM/DA 
permits remarkably fast transition from pro¬ 
totype to finished application; a ZIM/DA user 
can generate a simple prototype in 5-10 min¬ 
utes that is the equivalent of 2-4,000 lines of "C" 
code! 

Portability Tools and applications written in 
any version of ZIM (single-user MS-DOS®, MS- 
DOS networks, Novell networks, QNX®, 
UNIX™, XENIX®, VAX®/VMS®, VM/CMS®) are 
uniquely 100 percent portable to and from any 
other supported environment. For example, a 
multi-user VAX application can be developed 
under single-user MS-DOS, since ZIM ports re¬ 
quire no code alteration. 
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FOUR BIGGEST 

MA4GL: 

3) Power 

4) Performance 



100 percent portability 


Power ZIM is rich in powerful features 
and functions, for example: 

• Al-based access strategy analyzer 

• Unsurpassed computational abilities, 
including case expression, which handles 
with ease the "step" function found in real- 
world business applications 

• Natural multi-user features, including roll¬ 
back, audit trails and roll-forward 

• Complete code-data independence 

• Active data dictionary 

• Exceptional text-handling capabilities 

• Unlimited forms manipulation and report¬ 
writing capabilities 

• Multi-lingual applications (French, German, 
etc.) 

Performance ZIM was designed to be an 
optimally-performing development platform in 
each machine environment. As a result, it is an 
exceptionally speedy, compact system; for ex¬ 
ample, ZIM on UNIX typically requires 280K for 
development and 175K for application runtime, 
with 30-35K per user of data space. A ZIM 
application will typically run as fast as the same 
written in "C," and with regard to competing 
4GLs, the fact that ZIM's memory use is less 
than half by comparison permits faster perform¬ 
ance and up to three times as many users on 
the same system. 


In addition to ZIM/DA, several other com¬ 
panion products are available to enhance your 
development application process. An integrated 
ZIM Compiler will ensure highest perform¬ 
ance of your finished application, while a 
Program Language Interface permits "C" 
access to ZIM databases. Runtime and 
Query Runtime systems are available, too. 

More Big Words Zanthe Information be- 
lieves in backing up excellent products with su¬ 
perior Service and Support, at a price that 
makes you as happy with Zanthe as you will be 
with ZIM. 

Zanthe's Priority Support program in¬ 
cludes first-rate telephone technical support, 
free updates and new versions, and periodic 
technical bulletins. New users are entitled to 90 
days of free Priority Support, while Code Re¬ 
view and Training services are available for 
all ZIM users, experienced or novice. 

Finally, there's our price. All versions of ZIM 
are priced to deliver exceptional value, starting 
at $795 for single-user MS-DOS ZIM. Zanthe's 
attractive site license program is an option, too. 

In searching for the highest quality solution to 
your application development needs, Zanthe 
doesn't just say big words about product, sup¬ 
port and price. We mean time—so give us a 
call, today! 



Zanthe Information Inc. 
1200-38 Antares Drive 
Nepean, Ontario K2E 7V2 


U.S. 800-267-9972 
Canada 613-727-1397 


ZIM is a registered trademark of Zanthe Information Inc. VAX and VMS are registered trademarks of Digital Equipment 
Corp. UNIX is a trademark of AT&T Bell Laboratories. XENIX and MS-DOS are registered trademarks of Microsoft Corp. 
QNX is a registered trademark of Quantum Software Systems Ltd. VM/CMS is a registered of IBM Corp. © 1987 Zanthe 
Information Inc. 







TECH RELEASES 




Hardware, software, and other developments for the IBM PC family 


DT2821-G data acquisition hoard from Data Translation 


Quadrant Corporation’s Quad386 XT, shown with daughterboard (front) 


FROM IBM 

A 1MB to 6MB Memory Expansion 
Adapter, along with the 1MB Memory 
Module Kit (composed of two 512KB 
memory modules that snap onto the 
adapter), has been announced by IBM 
Corporation. These products increase 
the memory on the PC/AT or XT-286 up 
to 6MB on one adapter. The memory 
modules are more densely packed, 
which allows a larger amount of mem¬ 
ory per module, and thus conserves ex¬ 
pansions slots for other functions. Mem¬ 
ory expansion is possible without a 
piggyback adapter arrangement or add¬ 
on adapters. Other features include split 
memory addressing capability, which al¬ 
lows adding both conventional and ex¬ 
tended memory to the system; a parallel 
printer port; and an asynchronous serial 
communications port. Memory Expan¬ 
sion Adapter with 1MB memory, $749; 
1MB Memory Module Kit, $349. 

IBM Corporation, 100 Summit Avenue, 
Montvale, NJ 07645; 800/426-2468 

CIRCLE 301 ON READER SERVICE CARD 

IBM has lowered the price on two mod¬ 
els of the PC/XT and one model of the 
PC/AT. The price of the XT-286 has 
been reduced to $3,395 (from $3,995). 
The XT-286 comes standard with 640KB 
memory, a 1.2MB 5U-inch diskette drive, 
a 20MB hard-disk drive, a serial/parallel 
adapter, and an IBM enhanced PC key¬ 
board. The PC/XT Model 089, with 
640KB memory, a 360KB diskette drive, 
an asynchronous communications 
adapter, and an enhanced PC keyboard 
has been lowered to $2,660 (from 
$2,895). The PC/AT Model 068, with 
256KB memory, a 1.2MB diskette drive, 
and the AT keyboard is priced at $3,395, 
down from $3,995. 

IBM Corporation, Information Systems 
Group, 900 King Street, Rye Brook, NY 
10573, 800/426-2468 

CIRCLE 302 ON READER SERVICE CARD 


HARDWARE 

Able to acquire data at a rate of 250 
KHz, the DT2821-G from Data Trans¬ 
lation, Inc. is a single-board data ac¬ 
quisition system with 12-bit resolution 
for 16 single-ended or 8 differential ana¬ 
log inputs; programmable gain; two 12- 
bit, D/A (digital-to-analog) converters; a 
channel-gain list; a programmable clock; 
and support for interrupts and DMA (di¬ 
rect memory access) transfers. The 250- 
KHz throughput rate is only available 
with the Compaq Deskpro 386; on the 
PC/AT, the throughput rate varies be¬ 
tween 180 and 235 KHz, depending on 
clock speed. A/D (analog-to-digital) sam¬ 
pling is controlled by channel-gain list 
RAM. The 16-location RAM allows users 
to sample input channels in any se¬ 
quence and at any gain. Analog output is 
provided by two 12-bit independent D/A 
converters with a throughput of 130 
KHz each. The DT2821-G is supported 
by the atlab software package, atlab is a 
library of subroutines and supports con¬ 
tinuous performance to memory or to 
disk. DT2821-G, $2,995; atlab, $149. 

Data Translation, Inc. 100 Locke Drive, 
Marlboro, MA 01752; 617/481-3700 

CIRCLE 310 ON READER SERVICE CARD 

An 18-MHz, 80386-based microcomputer 
is being shipped by Computer Dy¬ 
namics. The computer, called the 
Micro System 386 (MS-386), consists 
of an Intel Corporation manufactured 
motherboard, a 1.2MB diskette drive, 
diskette/hard-disk controller, 512KB 
RAM, 220-watt power supply, and key¬ 
board. The serial, parallel, and clock 
ports are incorporated on the mother¬ 
board, which leaves eight expansion 
slots available. Two expansion slots are 
8-bit, four are 16-bit, and two are 32-bit 
slots that can be used for memory ex¬ 
pansion or 32-bit I/O boards. Computer 
Dynamics offers a 32-bit memory expan¬ 
sion board with 2MB of 120-nanosecond 


DRAM. Available options are 40MB, 
60MB, and 130MB hard disks with aver¬ 
age access times under 28 milliseconds, 
.an 80287-10, an enhanced graphics 
board and display, a monochrome 
graphics adapter, a 360KB diskette drive, 
60MB and 120MB internal tape backups, 
and a second serial port. $3,295. 
Computer Dynamics, One Technology / 
Center, 2201 Donley>, Suite 365, Austin, 
TX 78758; 512/535-3637 

CIRCLE 305 ON READER SERVICE CARD 

A board that delivers all the power and 
functionality of the 80386 to the PC/XT 
and compatibles is now available from 
Quadram Corporation. The Quad386 
XT board occupies a single slot in the 
XT and features a 16-MHz 80386 and 
1MB of true 32-bit memory using 256KB 
dynamic RAM (DRAM). It features 80287 
support, 96KB of image memory, 32KB 
of direct cache memory, and disk-cach¬ 
ing software (bundled with the board). 

A 2MB memory upgrade on a daughter¬ 
board is optional. Quad386 XT, $1,495. 
Quadram Corporation, One Quad Way, 
Norcross, GA 30093-2919; 
404 / 923-6666 
CIRCLE 303 ON READER SERVICE CARD 

Immediate availability has been an¬ 
nounced by Intel Corporation of its 
ICE-386 in-circuit emulator, which pro¬ 
vides hardware/software integration and 
debugging capabilities for 80386 appli¬ 
cation development. ICE-386 comes in 
two versions: a DOS version for the PC/ 
AT and compatibles running DOS 3.1 or 
later, and a XENIX version that runs on 
Intel 286/310 systems. Intel’s emulator 
supports realtime, transparent emula¬ 
tion of the 80386 at speeds up to 16 
MHz. Other key features include 128KB 
of emulation memory 7 that can be map¬ 
ped in 4KB increments, full support of 
Intel’s symbolic debugging, user-defined 
breakpoints of task switching, external 
inputs, trace buffer full, instruction ex¬ 
ecution address and data access, storage 
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of more than 2,000 frames of program 
execution history with time tags for ana¬ 
lyzing execution time of user code, sup¬ 
port for realtime debugging of numeric 
coprocessors, and emulator, electrical, 
and timing characteristics that match 
those of the 80386 component. $15,000. 
Intel Corporation, Literature Depart¬ 
ment, W342, 3065 Bowers Avenue, 
Santa Clara, CA 95051; 800/548-4725; 
in California, 408/987-8080 

CIRCLE 304 ON READER SERVICE CARD 


An 80286-to-80386 adapter board that 
converts an 80286-based PC/AT or XT- 
286 into functional 80386 ATs with a 16- 



Ihe Cheetah Adaptor!386 from CheetaJj International 

bit bus has been introduced by Chee¬ 
tah International, Inc. The Cheetah 
Adaptor/386 is a 3^-inch by 3^-inch 
translator board that mounts on the 
motherboard above the 80286 socket. 
When installed with the Cheetah 
Combo/70 zero-wait-state memory 
board, 80286 and 80386 programs run 
10 percent faster. With the Cheetah 
Adaptor/386 and Quarterdeck Office 
Systems’ DESQview 1.3 and Expanded 
Memory Manager 386 installed in an AT, 
users can run as many as nine separate 
programs concurrently. $495. 

Cheetah International, Inc., 107 Com¬ 
munity Boulevard, Suite 5, Longview, 

TX 75602; 800/243-3824; in Texas, 
214/757-3001 

CIRCLE 306 ON READER SERVICE CARD 


Intel Corporation 's ICE-886 in-circuit emulator 

Two enhanced graphic adapters have 
been released by scoa Systems. Both 
the star ega and star ega plus are 
compatible with the IBM EGA, CGA, 
monochrome display adapter, and Her¬ 
cules Graphics Card. The star ega dis¬ 
plays graphics via 640-by-350 pixel reso¬ 
lution in 16 colors from a palette of 64. 
Other features include 256KB on-board 
DRAM, a RAM loadable character set, 
light pen interface, flicker-free panning 
and scrolling, windowing via 1-million- 
pixel memory, selectable 4.77- , 6- , 8-, 
or 10-MHz clock speed, feature con¬ 
nector, and an RCA video jack. The star 
ega plus offers optional parallel and RS- 
232 serial ports, star ega, under $500; 
star ega plus, under $600. 
scoa Systems, 2100 Golf Road, Suite 
100, Rolling Meadows, IL 60008; 
312/640-8782 

CIRCLE 315 ON READER SERVICE CARD 

A mass storage controller chip has been 
announced by Adaptec, Inc. The AIC- 
610 replaces approximately 10 logic 
components, including a programmable 
storage controller, a dual-port buffer 
controller, and buffer addressing logic. 

It is compatible with any standard inter¬ 
face used by Winchester disks, diskettes, 
and tape drives, and also can be pro¬ 
grammed to support an SCSI (small 
computer system interface), IBM PC bus, 
or a proprietary bus. With a data trans¬ 
fer speed as fast as 15 MHz and a bus 
transfer rate as high as 1.5MB per sec¬ 
ond, the AIC-610 is intended for embed¬ 
ded controller applications in high-per¬ 
formance 3^-inch and 5b-inch drives. 
The chip has fully programmable, 48-bit 
error checking and correction (ECC), 
which corrects errors up to 19 bits long. 
In addition, the AIC-610 offers 16-bit cy¬ 
clical redundancy checking (CRC). Avail¬ 
able in OEM quantities only. 10-MHz 
version, $23.00; 15-MHz, $34.50. 

Adaptec, Inc., 580 Cottonwood Drive, 
Milpitas, CA 95035; 408/432-8600 

CIRCLE 308 ON READER SERVICE CARD 


Local Data, Inc. has made available 
DataLynx/3174, a 16-port cluster con¬ 
troller (based on the Intel 16-bit, 10- 
MHz 80186) that connects asynchronous 
networks, PCs, terminals, and printers to 
IBM System/370-type mainframes. Data¬ 
Lynx/3174 emulates IBM SNA 3174, 

3274, and 3276 control units. Offering 
up to 16 asynchronous ports, it recog¬ 
nizes as many as 32 logical units, which 
allows users to transfer and control 32 
simultaneous data streams through its 
16 physical asynchronous ports. The 
standard 4-port controller can be ex¬ 
panded in 4-port modular increments 
up to a maximum of 16 ports. 

As an intelligent interface, upgrades 
are recognized when the unit is pow¬ 
ered on without additional set-up. DCE 
and DTE signals are automatically recog¬ 
nized and selected, which allows the 
same cables to be used for DCE and 
DTE on modem and terminal ports. Us¬ 
ers can mix and match IBM and asyn¬ 
chronous terminals throughout a net¬ 
work. DataLynx/3174 supports more 
than 150 asynchronous terminal types 
including native support for TV910, 
TV925, VT52, VT100, ADM3A, VT220, and 
Wyse 50 Plus. Operators can configure 
as many as six additional unique termi¬ 
nal drivers that are stored in nonvolatile 
memory (EEPROM). Both 3270 terminal 
emulation and hie transfer are provided 
by TruLynx/3270 PC software. The Data¬ 
Lynx/3174 is a powerful protocol con¬ 
verter built around the same 80186. It 
offers dual-host support through two 
synchronous channels that are RS-232/ 
V.24 compatible. 4-port version, $3,000; 
16-port version, $6,500; TruLynx/3270 
PC software, $195. 

Local Data, Inc., 2771 Toledo Street, 
Torrance, CA 90503; 213/320-7126 

CIRCLE 309 ON READER SERVICE CARD 

A 9600-bps (bits per second), synchro¬ 
nous modem with a multiprotocol auto¬ 
matic dialer and a 25-millisecond (ms) 
fast training time, has been introduced 
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The CM 201 CD ROM drive from Laser Magnetic Storage International 



Emulex Corporation's DCP-286 communications coprocessor 


by Racal-Vadic. The 9650PA provides 
four integral automatic dialers, full 
front-panel control, and V.29 and V.27 
ter compatibility. It is targeted at 
twisted-pair, dial-up applications, such 
as micro-to-mainframe SNA and bisynch¬ 
ronous data transmissions, RJE (remote 
job entry) batch processing, and data¬ 
base uploads. The 9650PA operates at 
9600, 7200, and 4800 bps; its integral au¬ 
tomatic dialer supports 801-type parallel 
automatic calling and 3270 SDLC, HDLC, 
and 3780-bisynchronous serial dialing 
protocols. The dialing and serial com¬ 
mand protocol is modeled around the 
CCITT V.25 bis recommendation for 
synchronous automatic dialing. $1,673. 
Racal-Vadic, 1525 McCarthy' Bird., Mil¬ 
pitas, CA 95035; 408/946-2227 

CIRCLE 311 ON READER SERVICE CARD 

Incorporating the Texas Instruments 
(TI) 34010 graphics processor, the Gen¬ 
esis 1024, from National Design, Inc. 

is a single-slot board for fast, high-res¬ 
olution graphics (1,024 by 800 pixels) 
with a palette of 4,096 colors. It can be 
used as a parallel processor and has up 
to 1.5MB of RAM on the card. It can run 
simultaneously with the IBM EGA using 
Genesis’ EGA pass-through capability. 
The Genesis 1024 uses both CGI stan¬ 
dards and GSS interface and is compat¬ 
ible with TI’s SDB board. The TI 34010 
is a 32-bit graphics processor capable of 
6 million instructions per second run¬ 
ning at 50 MHz. $1,700. 

National Design, Inc., 12885 Research 
Bird., Suite 105, Austin, IX 78750; 
512/335-1550 

CIRCLE 316 ON READER SERVICE CARD 

passion-286 is an 8-MHz, 80286-based ac¬ 
celerator board from Earth Comput¬ 
ers. Designed to fit in the short slot of 
the PC/XT, it uses a proprietary custom 
VLSI (very large scale integration) chip 
to implement a memory cache system. 
The passion-286 also provides a socket 
for an 80287. The board contains two 


switches: the first is for toggling be¬ 
tween the 80286 and 8088, the second 
allows the cache to be disabled for 
reading copy-protected disks. $395. 

Earth Computers, P.O. Box 8067, Foun¬ 
tain Valley>, CA 92728; 714/964-5784 

CIRCLE 319 ON READER SERVICE CARD 

A family of half-height, 5h-inch CD ROM 
drives, the CM 200 Series has been in¬ 
troduced by Laser Magnetic Storage 
International. The units are designed 
to access up to 600MB of digitally en¬ 
coded data on standard 120-millimeter 
(4.72-inch) compact disks. The average 
access time is less than 500 milliseconds 
(ms), and the error-correction system 
provides high data integrity, with errors 
in data retrieval occurring less than 
once for every 7 10 16 bits read. The drives 
have an MTBF (mean time between fail¬ 
ure) rate of 16,000 hours at a 25-percent 
duty cycle. An audio support board that 
allows the unit to play audio compact 
disks is optional. The series includes the 
CM 210, a model with an embedded 
small computer system interface (SCSI) 
controller, and the CM 201, with a pro¬ 
prietary interface for the IBM PC. Both 
models are available in OEM quantities 
of 1,000 units. CM 210 (drive only), 

$500; CM 201 (drive only), $400. 

Laser Magnetic Storage International, 
200 Park Avenue, Suite 5501, New York, 
NY 10166; 212/578-9400 

CIRCLE 313 ON READER SERVICE CARD 

The Everex Professional Graphics 
Adapter (epga) is now available from 

Everex Systems, Inc. The epga emu¬ 
lates the IBM CGA, monochrome display 
adapter, and Hercules Graphics Card as 
well as the IBM PGC. Occupying one 
full-length slot, the epga is equipped 
with an on-board 80286 with 512KB of 
fast video RAM. It is an intelligent graph¬ 
ics controller that accepts high-function 
graphics commands and transforms 
them into colorful two- or three-dimen¬ 
sional images on a PGD monitor. Mod¬ 


eling, viewing transformations, com¬ 
mand lists, color manipulation, and pro¬ 
grammable text fonts are standard fea¬ 
tures. A text or graphics resolution of 
640 by 480 pixels is available in 256 
programmable colors from a palette of 
4,096. Two- or four-color graphics of up 
to 640-by-200 pixel resolution can be 
displayed in CGA mode. High-resolution 
Hercules graphics are available in the 
monochrome mode. Both the mono¬ 
chrome and CGA modes include text 
displays of 40 characters by 25 lines or 
80 characters by 25 lines. $999. 

Everex Systems, Inc., 48431 Milmont 
Drive, Fremont, CA 94538; 
415/498-1111 

CIRCLE 314 ON READER SERVICE CARD 

A high-performance, four-line, front-end 
communications coprocessor board de¬ 
signed for applications requiring high¬ 
speed, multiline communications, and 
multiprocessing capability has been 
announced by the Persyst division of 
Emulex Corporation. The single-slot 
DCP-286 board increases data commu¬ 
nications throughput by coupling DMA 
technology with an on-board, 6-MHz (or 
optional 8-MHz) 80286. It can support 
multiprotocol communications in excess 
of 300,000 bps via its RS-232 and op¬ 
tional RS-422/RS-485 interfaces. Config¬ 
ured for an open architecture, future 
boards that provide additional memory 
and I/O capability may be connected to 
and controlled by the DCP-286. The 
512KB of dual-ported, parity-checked 
RAM (or shared memory) on the board 
allows the PC to directly access the DCP- 
286 memory. Other features include an 
on-board interval timer supporting 
three 16-bit counters, and a configur¬ 
able l6KB-to-lMB shared memory win¬ 
dow for installing multiple DCP-286 
boards in a single system. $1,595. 

Persy’st Division of Emulex Corporation, 
3545 Harbor Blvd., P.O. Box 6725, 

Costa Mesa, CA 92626; 714/662-5600 

CIRCLE 320 ON READER SERVICE CARD 
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BECAUSE IT 
WORKS TOGETHER 


Introducing Tek Advanced 
PC Graphics: a fully 
integrated system of 
high-performance 
graphics, easy sys¬ 
tem connectivity, and 
unparalleled application 



software for your PC. Tek 

Advanced PC Graphics 
starts with a flexible mul¬ 
tiple-rate color graph¬ 
ics monitor that provides 
640x480 Tektronix-style 
graphics as well as EGA and 


CGA software compatibility. 

Driving your monitor to a 
whole new level of graphics 
speed is Tek’s PC4100 graph¬ 
ics coprocessor board. It 
features Texas Instruments® 
powerful TMS 34010 32-bit 
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New companion monitor 
brings together fine detail and 
maximum flexibility. You’ll 
view your applications on Tek’s 
new multiple-rate monitor. 

In true Tek tradition, it 
provides ideally balanced, 
640x480 addressability and 
a 60 Hz non-interlaced 


Copyright © 1987, Tektronix, Inc. All rights reserved. DiSSPLA and TELL-A-GRAF, ANVIL-5000, 
SAS/GRAPH, DI-3000, ANSYS and NASTRAN are registered trademarks of ISSCO, MCS, 

SAS Institute Inc., Precision Visuals, Swanson Analysis Systems and MacNeal-Schwendier 
respectively. IBM, Texas Instruments and GSP, Lotus and Lotus 1-2-3, Microsoft, MS-DOS 
and Microsoft WORD and Windows, VersaCAD, AutoCAD and Mirage are registered 
trademarks of International Business Machines Corp., Texas Instruments, 

Inc., Lotus Development Corp., Microsoft Corporation, VersaCAD Corp., 
Autodesk, inc. and Zenographics respectively. VPT102 11W-7050 
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Graphics System Processor 
for ultra-fast throughput of your 
design applications. Add to 
that Tek’s PC-05 or PC-07 ter¬ 
minal emulation software, and 
you’re ready for stand-alone 
computing or access to a 
world of mainframe graphics. 

To bring those applications 
to life, you can connect a Tek 
color ink-jet printer. And start 
producing high-resolution, 
vibrant hardcopy output on 
either paper or transparencies. 

Couple all that with Tektronix 
worldwide support and ser¬ 
vice, and your PC can gain the 
same produc¬ 
tive advantages 
that host-based 
systems in 
'scientific and 
engineering 
environments 
have had for 
close to two 
decades. 
Tek’s PC4100 
graphics 
coprocessor 
board deliv¬ 
ers serious 
graphics on a 
stand-alone 
basis. Built 
around the 
Texas Instru¬ 
ments Graph¬ 
ics System 


Processor(GSP)! the graphics 
coprocessor board achieves 
a combination of sophisticated 
graphics and fast throughput 
your PC just couldn’t deliver 
before. The GSP assumes the 
complete graphics processing 
workload, freeing your PC pro¬ 
cessor for other requirements. 


refresh rate. So you can use 
advanced packages like 
AutoCAD® Zenographic’s 
Mirage” and VersaCAD! 

Then, to move from GSP 
graphics to emulation of the 
IBM® Enhanced Graphics 
Adapter(EGA) mode, you sim¬ 
ply soft-switch. And you’re 


ready to run the popular 
PC packages you probably 
already use in CGA/EGA 
mode—standards like Lotus® 
1-2-3! Microsoft® WORD® and 
Microsoft® Windows! to name 
just a few. 

Last, but not least, Tek’s 
PC4100 links you to a world of 
mainframe graphics. All you 
do is load Tek PC-05/PC-07. 

Tek PC-05/PC-07 terminal 
emulation software gives you 
mainframe accessibility with 
the local processing power of 
your PC. Because Tek PC-05 
and PC-07 terminal emulation 
software runs under MS-DOS® 
2.0 and higher, you can run 
your mainframe-based 

























AND SETS YOU APART. 




TEK GRAPHICS 
PROCESSING SYSTEMS 


Tektronix 


applications software on 
your PC as if it were a Tek 
4105 or 4107 terminal. 

Which means you can 
quickly access the power 
of Tek graphics—includ¬ 
ing 4107 segments, true 
zoom and pan, rubber¬ 
banding, definition of up to 
64 viewports and more. 

You can use these highly 
productive features with a 
wide range of well-known 
designer software pack¬ 
ages such as ISSCO’s DISSPLA 1 
and TELL-A-GRAF,® MCS’s 
ANVIL-5000;" SAS Institute Inc.’s 
SAS/GRAPH, Precision Visuals’ 

D1-3000; Swanson Analysis 
Systems’ ANSYS® and 
McNeal-Schwendler’s 
NASTRAN. 

In addition, you can utilize 
software development tool sets 
like Tektronix PLOT 10® GKS, 

IGL, TCS and STI software as 
well as numerous driver sup¬ 
port packages created for the 
4105 and 4107. 

Completing the picture: per¬ 
fect color 
output 
with 
Tek’s 
reliable 
ink-jet 
printers. 

At the push 
of a button, 
the Tek 4696 
lets you 
produce 
exacting 
color repro¬ 
ductions of 


running under MS-DOS. 
What’s more, in-circuit 
emulator, C-compiler, 
assembler and linker are 
all available from Texas 
Instruments to help soft¬ 
ware developers write 
applications packages for 
the PC4100 graphics 
coprocessor board. 

To enable sufficient 
workspace for custom 
interfaces or specific 
application programs, the 
PC4100 graphics coprocessor 
board comes standard with a 
full megabyte of program 
memory. 

Put yourself on the sure path 
of Tek graphics evolution. 

Whether you choose Tek PC 
stand-alone graphics, Tek’s 
high-resolution monitor, Tek 
terminal emulation or all three, 
you can be assured Tek will 
keep you current with the best 
and most productive graphics. 
Because like all our products, 
Tek Advanced PC Graphics 
features a smooth built-in path¬ 
way to higher-level graphics. 

For more information 
about how Tek 
lets you 
stand alone 
and work 
together, 
contact your 
local Tek rep¬ 
resentative 
about Tek 
Advanced PC 
Graphics. Or call, 
1-800-225-5434. In 
Oregon, 1-235-7202. 


your on-screen display on 
either paper or transparencies. 

Because of its 120 dots per 
inch addressability in both 
horizontal and vertical direc¬ 
tions, you can achieve resolu¬ 
tion of up to 1280 points x 960 
points per “A” size image. 

All the key tools for software 
development, right from the 
outset. The new Tektronix 
Graphics Interface"(TGI) for 
the PC provides the basics of 
Tek graphics functionality to 
application programs 


W " n * <; ** 


**#V V 













into 5 vakil-!? resource Oh? liHIX host sjstw). 
r «scet p?ovO?s tint K use? mth 18 w«&« to ctBCttffffitl 
sessions sn the host sssten, Hindoos iw<* k Igfretically I 
rou»? i‘ '0 a--.? a stwpl? tut a~i ma of-eratl 


Structured Software Solutions, Inc. s FACF.T 2.0 menu screen 


SOFTWARE 

Structured Software Solutions, Inc. 

has announced version 2.0 of facet, 
a UNIX windowing environment that 
transforms an IBM PC into a windowed 
workstation when linked to a UNIX or 
XENIX host computer, facet makes it 
possible for PC users to open as many 
as 10 individual UNIX session windows 
at any time on their PCs concurrently 
when they are running another pro¬ 
gram. It is a terminate-and-stay-resident 
program under DOS, that provides full- 
featured, host-to-terminal window man¬ 
agement capabilities. Each facet window 
on the PC emulates an ANSI terminal. 
facet 2.0 operates over Ethernet net¬ 
works running PC-Interface from Locus 
Computing. DOS version, $295; host 
driver, $195 to $495 (depending on 
UNIX host configuration). 

Structured Software Solutions, Inc., 

4031 W. Plano Parkway, Suite 205, 
Plano, TX 75075; 214/985-9901 

CIRCLE 329 ON READER SERVICE CARD 

Oregon Software has developed a 
DOS version of its Pascal-2 compiler, 

which was previously available on VAX, 
68000, and PDP-11 environments. Pascal- 
2 generates compact code for the PC, 
and features a large-memory model and 
32-bit integer support. Pascal-2 is certi¬ 
fied at the highest level of the interna¬ 
tional standard. It includes a debugger, 
error step-through, the Intel CEL87 
mathematics library, assembly language 
interface, execution profiler, and inter¬ 
face to the brief text editor. $350. 

Oregon Software, 6915 S.W. Macadam 
Avenue, Portland, OR 97219-2397; 
800/367-2202; in Oregon, 

503/245^2202 

CIRCLE 321 ON READER SERVICE CARD 

A comprehensive Common LISP system 
that interfaces to Microsoft C is now 
available from Solution Systems. 


ting and vector drawing. The package 
also includes EFT87-2D, a high-speed, 
fast-Fourier transform program. $699. 
Rapid Imaging Software, P.O. Box 941, 
Tijeras, NM 87059; 505/243-9454 

CIRCLE 333 ON READER SERVICE CARD 

A Modula-2 native code compiler is 
available from farbware. This full com¬ 
piler produces object hies compatible 
with the DOS link utilities. The com¬ 
piler supports the full Modula-2 lan¬ 
guage as defined in Niklaus Wirth’s Pro¬ 
gramming in Modula-2 (Springer-Ver- 
lag, 1982). The package includes a 
UNIX-like make utility as well as the 
complete source and object code for the 
runtime system. No royalty is charged 
for the runtime object code, and the 
software is not copy protected. One of 
the modules for which source code is 
provided is the low-level DOS interface 
module that is coded using the IBM As¬ 
sembler. This module demonstrates the 
interface between Modula-2 and assem¬ 
bler code. $89 95; manual alone, $25.00. 
farbware, 1329 Gregory>, Wilmette, IL 
60091; 312/251-5310' 
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An Ada language compiler/development 
system has been introduced by Merid¬ 
ian Software Systems, Inc. AdaVan- 
tage implements all Ada language fea¬ 
tures, including tasking, exceptions, 
fixed point, generics, and separate com¬ 
pilation, without additional memory 
boards or coprocessor boards. The Ada- 
Vantage compiler is accompanied by a 
set of tools used to manage an Ada pro¬ 
gram library database, as well as a stan¬ 
dard Ada library. Utility packages for in¬ 
terfacing to DOS, computation of trans¬ 
cendental math functions, and examina¬ 
tion of the programming environment 
are available. $129.95. 

Meridian Software Systems, Inc., 23141 
Verdugo Drive, Suite 105, Laguna Hills, 
CA 92653; 714/380-9800 
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Shape produced with tiye Rapid Imaging Toolkit 

functions is compatible with the Lattice 
C or Microsoft C version 3 0. The tool¬ 
kit’s functions include image capture, 
contrast manipulation, look-up table 
mapping, noise reduction filters, histo¬ 
grams, convolutions, and intensity tran¬ 
section. A complete library of three- 
dimensional geometric utilities is sup¬ 
plied for image generation including 
three-dimensional geometric transfor¬ 
mations and ray-trace illumination mod¬ 
els. A flexible library of device interface 
primitives provides pixel and raster set¬ 


TransLISP PLUS offers portability and 
an extensive development environment 
with more than 400 Common LISP prim¬ 
itives. Programs written carefully with 
TransLISP PLUS will be portable to any 
other Common LISP system on a micro-, 
mini-, or mainframe computer. The in¬ 
terface to Microsoft C lets a programmer 
customize LISP or combine C functions 
with LISP programs. Additional features 
include the integrated editor, pretty 
printer, trace facility, and cross refer¬ 
ence. $195; runtime version, $150. 
Solution Systems, 335 Washington 
Street, Norwell, MA 02061; 
800/821-2492; 617/659-1571 
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Rapid Imaging Software has released 
the Imaging Toolkit, which includes a 
variety of tools for image generation, 
processing, and display. The library of 
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micro-logic ii, an interactive design and 
analysis system for digital electronics, is 
available from Spectrum Software. 

The system includes an integrated 
mouse-driven schematic editor, compo¬ 
nent library editor, shape editor, data 
channel and clock waveform pattern 
editors, and a high-speed logic and tim¬ 
ing simulator. Simulation results are dis¬ 
played in a graphical form similar to 
logic analyzer displays. The schematic 
editor can handle as many as 1,000 com¬ 
ponents or integrated circuit (IC) pack¬ 
ages per drawing. It is supplied with a 
library of more than 200 standard TTL/ 
CMOS logic packages. The timing simu¬ 
lator can handle networks of up to 
10,000 equivalent 2-input gates and fea¬ 
tures a high-speed, assembly language, 
event-driven routing capable of more 
than 1,000 events per second. $895. 
Spectrum Software, 1021 S. Wolfe Road, 
Sunnyvale, CA 94086; 408/738-4387 
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Pick Systems has begun shipping its 
10-user operating system for the PC/AT, 
complete with advanced virtual memory 
architecture and an integrated relational 
database. Version 2.0 of the Pick 
operating system enhances peripheral 
connectivity with support for three pa¬ 
rallel printer ports, streaming cartridge- 
tape units (QIC-60), serial I/O boards, 
and high-capacity hard-disk drives. The 
system is built around a dictionary- 
driven relational database structure; it 
does not limit data length and manages 
memory by moving from disk only data 
that are immediately needed rather than 
an entire file. Data retrieval access is 
performed via English-like statements. 
Another feature allows users to create a 
personalized vocabulary of terminal 
control language commands in place of 
the standard set, when desired, and 
Pick/BASIC includes the ability to exe¬ 
cute those commands. For users run¬ 
ning concurrent with DOS, sharing of a 
hard disk with another operating system 


is supported, and a utility for transfer¬ 
ring data between Pick and DOS is stan¬ 
dard. 10-user, $1,295; 6-user, $995; 
3-user, $795; 3-user PC/XT, $495. 

Pick Systems, 1691 Browning, Irvine, CA 
92714; 714/261-7425 
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Gold Hill Computers has announced 
the Golden Common LISP (GCLISP) 
386 Developer for the Compaq Desk- 
pro 386. Gold Hill also announced a 
distribution agreement with Compaq to 
sell the Deskpro 386 models 40, 70, and 
130. The GCLISP Developer provides 



Gold Hilt Computers' GCUSP 386 Developer 

program developers a Common LISP 
programming environment for building 
expert systems and other AI applica¬ 
tions. GCLISP can integrate C programs 
with AI applications. The package also 
supports a large memory interpreter 
and compiler, on-line help system, and 
an enhanced editor. This editor has 
more than 150 commands, uses EMACS 
keyboard mapping, and gives develop¬ 
ers the option of defining their own 
keyboard mapping. The 386 Developer 
supports lexical scoping, packages, and 
transcendental functions. 386 Devel¬ 
oper, $1,195; complete Deskpro 386 de¬ 
velopment system, $7,800 to $16,400. 
Gold Hill Computers, Inc., 163 Harvard 
Street, Cambridge, MA 02139; 
617/492-2071 
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A protected-mode, realtime, multitask¬ 
ing operating system that supports DOS 
2.1 programs has been introduced by 
Digital Research, Inc. (DRI). Based 
on an earlier version of Concurrent 
DOS 286 and written largely in C, Flex- 
OS version 1.3 is being ported to a 
wide variety of 16- and 32-bit micropro¬ 
cessors. High-level language compiler 
support for FlexOS includes DRI’s 
CBasic, MetaWare High C, MetaWare 
Professional Pascal, Ryan McFarland’s 
FORTRAN 77, MicroFocus Level II 
COBOL, and an Ada/ED-C interpreter 
from New York University. FlexOS’s 
graphics capabilities are based on DRI’s 
GEM (Graphics Environment Manager) 
programming environment. Upgrades to 
version 1.3 are free to registered users 
of Concurrent DOS 286 release 1.2. 

Available separately from DRI is 
FlexNet, the networking resource man¬ 
ager for FlexOS. Included with FlexNet 
is an electronic mail utility—a server/ 
requester to IBM PC LAN and FlexOS 
functionality supported across the net¬ 
work. FlexOS 1.3, $750; development 
kit, $1,000; FlexNet, $250. 

Digital Research, Box DRI, Monterey, CA 
93942; 800/443-4200; in California, 
408/649-3896 
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Version 2.0 of Windows for Data has 
been released by Vermont Creative 
Software. With Windows for Data, C 
language developers can incorporate ad¬ 
vanced windowing, menu, and data en¬ 
try capabilities into their programs. This 
version offers an internal debugging sys¬ 
tem that traces errors and reports mem¬ 
ory corruption. Other capabilities in¬ 
clude a screen layout aid, foreign lan¬ 
guage capability, multiple choice fields, 
scrollable subforms, free-flexibility in 
form and menu management. Features 
already present in Windows for C in¬ 
clude pop-up data entry windows, vali¬ 
dation and conversion for all variable 
types, multilevel menus, field specific 
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Attachmate has answers to your questions 
about micro-mainframe communications. 
Hardware answers, software answers and 
now a guide packed full of answers to some 
important questions—questions worth asking 
before you make long-term decisions. 

What should you know about IBM® standards, 
multiple sessions, windows, file transfer, API, 
and graphics? 

You’ll find the answers and solutions in 
Attachmate’s Quick Reference Guide for 
Micro-Mainframe Communications —with a 


chart comparing IBM, IRMA, and Attachmate. 
For a free copy, call toll free: 

1-800-426-6283 


Attachmate: 


Micro-Mainframe Technology: We put our heart in it! 

Attachmate Corporation 

3241118th S.E., Bellevue, WA98005 


(206) 644-4010 

Copyright ®1986, Attachmate Corporation. IRMA is a registered trademark of Digital Communications 
Associates, Inc. IBM is a registered trademark of International Business Machines Corporation. 
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Lifeboat Associates’ TimeSlicer multitasking library’ 

and context-sensitive help, and full com¬ 
patibility with both Microsoft Windows 
and IBM TopView. $295. 

Vermont Creative Software, 21 Elm Ave¬ 
nue, Richford, VT 05476; 802/848-7738 
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Lifeboat Associates is introducing an¬ 
other entry in its Advantage Library Se¬ 
ries. TimeSlicer is a multitasking li¬ 
brary that allows developers of micro¬ 
computer software to offer the benefit 
of multitasking and realtime event pro¬ 
cessing in their applications. This linka¬ 
ble library allows DOS programmers to 
use concurrent tasks and realtime event 
processing for C+ + , C, and assembly 
language applications. The TimeSlicer 
also includes the capability for enabling 
tasks to optimize the efficiency of spe¬ 
cial event processing, support for both 
preemptive and nonpreemptive modes, 
two distinct methods for disabling the 
TimeSlicer, and the compatibility to ex¬ 
tend the runtime of selected tasks. 
Header files for all three languages are 
included with TimeSlicer. $295. 

Lifeboat Associates, Inc., 55 S. 

Broadway, Tarry town, NY 10591; 
914/332-1875 
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Raima Corporation is now offering its 

db_ query, an SQL-based, ad hoc query, 

and report writing support package for 
use with db_viSTA. Db_QUERY enables 
application developers to create a sim¬ 
ple, relational view of db_viSTA’s com¬ 
plex network database. Capabilities of 
db_QUERY include conditional expres¬ 
sion evaluation, sorting formats, and 
support for special field types, such as 
money, date, and time. Db_QUERY is 
royalty-free and runs on DOS, UNIX, 
and VAX VMS systems; it is available in a 
source code version and for use with 
most C compilers. $195. 

Raima Corporation, 3055 112th Avenue 
NE, Bellevue, WA 98004; 206/828-4636 

CIRCLE 331 ON READER SERVICE CARD 


VIM (for virtual machine), is a debugger 
from Digital Dispatch, Inc. VIM is an 

interpreter for 8088 machine code that 
executes in virtual memory on the PC, 
PC/XT, PC/AT, and compatibles. The VIM 
virtual debugging environment includes 
the entire addressing space of the pro¬ 
cessor, thus, the program under test can 
work with its own copy of DOS, inter¬ 
rupt vectors, RAM disks, device drivers, 
and resident utilities. VIM can optionally 
swap both display memory and modes 
at the start and end of interpretation. 
This allows the virtual program to re¬ 
program the display adapter in any fash¬ 
ion it wants, and still provide VIM with 
a readable debugging screen. Even ill- 
behaved programs that bypass BIOS 
can be isolated. $69. 

Digital Dispatch, Inc., 1580 Rice Creek 
Road, Minneapolis, MN 55432; 
612/571-7400 
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Borland International, Inc. has pro¬ 
duced the Turbo Prolog Toolbox, 

with a collection of more than 80 tools, 
40 sample programs, and source code 
included for users of Turbo Prolog. 
User-interface design tools provide de¬ 
velopers with a variety of menus (box, 
line, pull-down, and tree) suited to dif¬ 
ferent types of applications. The Tool¬ 
box shows how to set up context-sensi¬ 
tive help menus within a program. 

Menus can be created in windows con¬ 
taining both text and graphic characters. 
The Toolbox also supplies predicates 
that allow the incorporation of status 
lines in programs being developed. 
Screen layouts can be designed for ei¬ 
ther the actual screen or for a virtual 
screen. A parser generator in the Tool¬ 
box breaks up a series or string of com¬ 
mands and translates it into Turbo Pro¬ 
log source code. $99.95. 

Borland International, Inc., 4585 Scotts 
Valley> Drive, Scotts Valley>, CA 95066; 
408/438-8400 
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db QUERY SQL -based support package from Raima Corporation 

RPM Systems has announced Mail¬ 
man, a fully functional electronic mail 
system. The Mailman user program runs 
on the PC and compatibles, while the 
heart of the multiuser system resides on 
an 80386-based computer. The Mail¬ 
man’s user interface is menu-driven, 
with a multilayered set of windows that 
show users where they are within the 
system at all times. Mailman can be used 
to send existing ASCII or binary files, 
but it also comes with a built-in word 
processor. Sending and receiving mail 
takes place automatically in the back¬ 
ground on the PC during times speci¬ 
fied by the user. Mailman is PC-Net LAN 
compatible and can be a node on a PC- 
Net LAN, or it can attach to other LANs 
through an RPM interface. Prices start at 
$2,000 for a 10-user system. 

RPM Systems Corporation, 13 Corporate 
Plaza, Newport Beach, CA 92660; 
714/720-0226 
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Three products for Multi-C have been 
announced by Cytek, Inc. Multi- 
Comm is a communications library that 
supports high-speed, interrupt-driven 
data transfers; multiple device types; and 
background communications by Multi-C 
tasks. Also included are drivers for 
Hayes-compatible modems and the 
XMODEM binary data-transfer protocol. 
Multi-Windows allows the creation of 
overlapping, pop-up display windows. 
Multi-Forms works with Multi-Win¬ 
dows to produce data entry and display 
screens quickly. Available for Microsoft, 
Lattice, and Computer Innovations C 
compilers. Multi-Comm and Multi- 
Forms, $149 each; Multi-Windows, $295. 
Cytek, Inc., 805 Turnpike Street, North 
Andover, MA 01845; 617/687-80 86 _ 
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The material that appears in Tech Releases is 
based on vendor-supplied information. These 
products have not been reviewed by the PC 
Tech Journal editorial staff. 
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It makes desktop publishing 
a piece of cake! 




Tall Tree Systems 
introduces another 
breakthrough in desk¬ 
top publishing with 
JLASER PLUS. We've 
combined a 2 MB 
EMS memory board 
and an interface to 
both a Canon®-based 
laser printer and 
scanner. J LASER PLUS 
increases the perfor¬ 
mance of both devices 
and gives you a low- 
cost solution to the 
limitations you've been 
experiencing with 
them. 


Furthermore, the 
same memory that is 
made available to 
your printer and scan¬ 
ner is also available for 
all your other conven¬ 
tional applications. 

You get system mem¬ 
ory, expanded LIM 
memory, extended 
memory in an AT-type 
machine, RAM Disk 
and print spooler — 
all in a single slot! 

Supporting JLASER 
PLUS is a host of soft¬ 
ware packages, such 
as PC Paintbrush -F 


l Tall Tree 

JSSS* ' Systems to 

Zi'-Z?'-ffi'" provide a major 

advancement like 
JLASER PLUS. And 
r/ we don't stop at 

performance. We also 
deliver value, which is 
truly icing on the cake. 

TALL TREE SYSTEMS 

2585 E. Bayshore Road 
unced. Pajo Ajta CA 94303 

1 techno- (415) 493-1980 

vator like Telex: 9102404041 
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from 
ZSoft, 

Dr. Halo D.P.E. 
from Media Cyber¬ 
netics, LaserGL from 
Software Express, n 

Ventura Publisher from t< 

Xerox, Page Builder 
from White Sciences, Ic 

Le Print from Le Baugh 
Software, Fancy Font 
and Fancy Word from 
SoftCraft, Inc., and 

Canon is a registered trademark of Canon, Inc. All software packages listed are trademarks of their respective companies. 
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©1986 by Tall Tree Systems. All rights reserved. 

















of 3X communications, 
?r on the right. 


When you want to connect your IBM PC to your 
System 34/36/38, whom should you call? 

Call the people on the right and you can emulate 
the most terminals, including the 5250 (with all 32 
display attributes) and the 3180. You can support the 
latest laser-jet printers, the largest range of system 
printers, and the most up-to-date file transfer 
packages on the market—even IBM’s. You can do 
windows and cluster with three other IBM PC’s from 
your workstation. Most important, should you ever 
need help, the toll-free number on the right will put 
you in touch with a technical support team whose 
sole priority is to master PC based products. 

Now call the people on the left, and you can 


emulate some terminals, a limited number of system 
printers, and not all of the 5250 display attributes. Of 
course you’ll be able to work with IBM file transfers, 
but once the goods are delivered, can you work with 
virtually no support of PC based products? 

So before you call the number on the left by 
force of habit, consider who’s really giving you the 
best solutions in 3X communications. And ask 
yourself this. 

Who should be emulating whom? 


IDEA isoci; 




IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (617) 663-6878, Telex 4979780; France, Switzerland, Germany, United Kingdom. 
IBM is a registered trademark of International Business Machines Corporation. 

CIRCLE NO. 237 ON READER SERVICE CARD 



r\_ 


rill' PlUHiKAMMEUS SHOP 


provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Riscal-2 


FOR MS-DOS 


Have you reached the limit with 
Turbo? Upgrade to Pascal-2. List: $395 

■ Cut execution time by 200% over TURBO 0urs: $ 359 

■ Cut executable program size by up to 50% 

■ Transport MS-DOS programs to VAX, PDP-11 and 68000 
machines with only minor adjustments, and vice versa 

■ Speed error corrections and save development turn-around time 
with sophisticated error checking and reporting 

■ Use all of DOS-addressable memory through efficient large- 
memory model 

■ Access DOS services and network files 

■ Call Microsoft FORTRAN, C, Pascal and assembly routines 

UPGRADE WITHOUT L0SS- 

easy migration path from TURBO with 
compatible strings, equivalent proce¬ 
dures & access to TURBO graphics 

'pfa* Rascal-2 gives you more for the dollar! 
You get these extra features included free: 

■ Interactive source-level debugger 

■ Error walkback to trace errors to their source 

■ Intel CEL87 math library 

■ High-level profiler 

The following are trademarks: Oregon Software, Pascal-2, Oregon 
Software, Inc.; Intel, CEL87, Intel Corporation; MS, Microsoft Corp.; 
TURBO Pascal, Borland International, Inc.; PDP, VAX, Digital 
Equipment Corp.; MC68000, Motorola, Inc. 


Quicksort Benchmark 



EXECUTION TIME (seconds) 




OREGON |p SOFTWARE 


HOWTOI 
A POWER 




Introducing Two New Powerful 
Packages, BlackStar Basic Development 
Tools and "C" Function Library 

BASIC DEVELOPMENT TOOLS features four-in-one 
"automatic programming" tools. Including SCREEN BUILDER, 
B+TREE, HELP MESSAGE SYSTEM and EZ SCREEN POP-UP 
WINDOWS. Can be used separately or together. Compatible with 
Microsoft Quick BASIC and Borland Turbo Basic. Comes with 
220 page manual and two diskettes. 

"C" FUNCTION LIBRARY New ANSI Standard with over 
275 functions. A comprehensive development package for the latest 
"C" Compilers including Microsoft and Lattice. Complete source 
code and demo program, as well as small, medium 
and large memory models are included. Plus 
350 page instruction manual and three diskettes. 

SPECIAL OFFER! ctitdt i\ir 

$99.00 each, both for $175.00 DlLKLIINb 

ORDER TODAY! 1(800) 722-7853 CAMLh 

(213) 306-3020 in California software 

J_AHjrademarksj^^ _ 



SoftProbe ll/TX, a High-Level Solution 
for Embedded System Debugging. 


SoftProbe 
ll/TX 


Embedded 

System 



FEATURES 


BENEFITS 


• Source Level Debug 

• Supports High Level 
Language Data Types 

• C-like Command Language 
with Expression Evaluation 
and Flow Control 

• Displays Program Execution 
Trace in High Level and 
Assembly Languages 

• Friendly User Interface with 
Macros and On-line Help 

TARGET SYSTEM_ 

• Any iAPX-86/186 Based 
System with a USART 

• IBM PC or Compatible. 


• Debug on Actual Target 
System 

• Debug at High Level 
Language Level 

• Mixed Language Debugging 
Facilitates Firmware Testing 

LANGUAGE SUPPORT 

• C • PL/M • ASM 

*,■ SYSTEMS & 

L. SOFTWARE I 

3303 Harbor Blvd., 

Oil, Costa Mesa, CA 92626 
(714)241-8650 FAX (714) 241-0377 

List: $750 Ours: $695 


SoftProbe is a registered trademark of Systems & Software, Inc. 

IBM PC is a registered trademark of International Business Machines Corp. 


WANT TO ADD 

WINDOWS, ICONS, FONTS, 

FAST GRAPHICS, DIALOG BOXES, 
PROCESS MANAGEMENT, AND 
DEVICE INDEPENDENCE 

TO YOUR IBM PC PROGRAMS? 

If you have ever wished that you could develop stunning Macintosh-like programs on the IBM PC without 
the overhead of an enormous operating environment like Windows or GEM, then you need the 

SYNERGY DEVELOPMENT TOOLKIT, from Matrix Software. 

Using a memory resident runtime module only 20K in size (versus as much as 300K for Windows), you 
can develop applications with: overlapped and tiled windows; pull-down menus with half intensity options 
and automatic sizing; fast graphics function calls to draw shapes, lines, boxes, and create intricate fill 
patterns in both regular and irregular areas; have full device independence (drivers for numerous devices, 
including CGA, EGA and Hercules are included); sophisticated text input and output, with fonts in different 
styles and sizes; full keyboard support (your programs won’t need a mouse!) and powerful mouse support; 
and process management calls to efficiently manipulate system resources. 

The Toolkit has gateways to support the following languages: 

• Turbo Pascal • Microsoft & Lattice C • Basic 

• IBM/MS Pascal • Macro Assembler • dBASE ll/lll Compilers 

In addition, the Toolkit includes a powerful collection of tools including a graphics resource editor for 
developing your own icons and fonts. 

NEW! The Toolkit also includes a free copy of Synergy Layout, a revolutionary software 
development tool that dramatically increases your productivity by actually generating bug-free source code 
in Macro, C, and Turbo Pascal. 

For further information, contact Matrix Software at [617] 567-0037. 

List: $395 
Ours: $349 


Call Today for FREE detailed 
information or try Risk-Free for 31 days. 


800 - 421-8006 

HOURS: 8:30 A.M. -8:00P.M. E.S.T. 


THE PROGRAMMER’S SHOP ' 

Your complete source for software, services and answers 


5-PPond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 2/87 


CIRCLE NO. 220 ON READER SERVICE CARD 















































MICHAEL ABRASH 

NOTEBOOK 

75 

DOS Moves on the 80386 

DOS can be programmed to force 32-bit moves, thus doubling 
block-move performance when running on the 80386. 


T he 80386 is the most powerful processor on the market 
that features full 8086—and hence DOS—compatibility. 
Existing DOS programs, which were written to run on 8088- 
and 80286-based computers, do not exploit its features, and 
in general, they benefit only from the greater speed of the 
80386. DOS programs, however, can be written to take advan¬ 
tage of the 80386, and, at the same time, also work on the 
PC/XT and PC/AT. One example is the moving of blocks of 
data from one area of memory to another. 

The 80386 is inherently capable of reading or writing 32 
bits of data at a time, and the 32-bit form of the MOVS in¬ 
struction can move a doubleword from one memory address 
to another in only seven cycles, memory performance permit¬ 
ting, of course. Unfortunately, MOVSW instructions performed 
in a DOS-compatible mode of the 80386 (real or virtual-8086 
mode) default to moving only 16 bits at a time. A special pre¬ 
fix can be used to force 32-bit moves, allowing DOS pro¬ 
grams approximately to double their block-move perfor¬ 
mance when they are running on an 80386. 

The subroutine FastBlockMove in the listing below 
(FASTBLK.ASM) performs a block move in units of either 16 
or 32 bits, as selected by the calling program. The key to this 
subroutine is the 66H prefix to the REP MOVSW instruction; 
this prefix forces the operand size of the following instruc¬ 
tion to 32 bits. In the case where a 16-bit move is requested, 
the subroutine simply jumps directly to the REP MOVSW and 
executes the block move without the prefix, so the default 


LISTING: FASTBLK.ASM 

; Fast (32-bit) block move for 80386 computers. 

; Calling program selects 16- or a 32-bit move. 

; Calling program must be sure 80386 is present for 32-bit move. 

; For best performance, source and destination blocks should begin on 
; doubleword (for 32-bit move) or word (for 16-bit move) boundary. 

; Automatically handles block sizes with odd words and bytes. 

; Input: DS:SI = source. 

; ES: DI = destination. 

; CX = number of bytes to move. 

; AL = 1 to perform fast 32-bit move (for 80386 only), 

; 0 to perform standard 16-bit move (for 8088/86/286). 

; Results: 

; CX & BX destroyed, SI points to the byte after the end of the 
; source block, DI points to the byte after the end of the 
; destination block, direction flag cleared. 


cseg segment word public 'CODE' 

assume 

cs:cseg 


public 

FastBlockMove 

FastBlockMove 

proc 

near 

cld 



xor 

bx,bx 

,-clear odd-size flags 

shr 

cx,1 

;convert move size to words 

jnc 

CheckFor32BitMove 


16-bit move is performed. For moves of both sizes, the count 
in CX, which is originally in bytes, is divided down to match 
the number of words or doublewords that are to be moved. 

The 80386 performs best when it is using 32-bit oper¬ 
ands that are doubleword-aligned—that is, at addresses that 
are multiples of four. FastBlockMove assumes that both the 
source and the destination blocks start on doubleword 
boundaries. With any other alignment, no performance gain 
is achieved over moving 16 bits at a time. Likewise, blocks 
that are moved by words should start on word boundaries in 
the ATs. The routine automatically handles block sizes that 
are not integral multiples of four bytes (for 32-bit moves) or 
two bytes (for 16-bit moves). 

-FastBlockMove can be used “as is” by a program that 
first determines whether an 80386 is installed. The processor- 
specific approach can be integrated readily into the main pro¬ 
gram more tightly for performance reasons. For example, a 
program could have separate 16- and 32-bit block-move sub¬ 
routines, and at start-up could set a vector to the appropriate 
subroutine; the vector would then be used throughout the 
program to invoke the appropriate procedure without further 
testing. However it is done, the key point is that with some 
clever programming, even DOS programs can take advantage 
of some of the enhanced features of the 80386. I mfimiiii m 


Michael Abrash is a senior software engineer for Orion Industries. 
He is coauthor of the book, Graphics for the IBM PC. 


mov 

bl,1 

;indicate odd byte 

CheckFor32BitMove: 


and 

al ,al 

;has caller requested a 32-bit move? 

jz 

DoBlockMove 

shr 

cx,1 

;32-bit move -- convert to dbl words 

jnc 

Do32BitMove 

mov 

bh,1 

;indicate odd word 

Do32BitMove: 



db 

66h 

;prefix to make the default size for the 



; following instruction 32 bits. 

DoBlockMove: 



rep movsw 


;move the block -- the move normally defaults 



; to 16 bits at a time, but if the size 
; prefix was executed, 32 bits will be 



; moved on each iteration 

and 

bh,bh 

;is there an odd word? 

J‘z 

TestOddByte 

movsw 


;if so, move it 

TestOddByte: 



and 

bl,bl 

;is there an odd byte? 

jz 

Exit 


movsb 


;if so, move it 

Exit: ret 



FastBlockMove 

cseg ends 

endp 


end 
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PC BRAND 
NOW PFEATURES 
PFANTASTIC 



T oday’s professional programmer demands high performance 
tools that speed up and enhance the application development 
process. That’s why more programmers rely on one company for 
the best engineered, highest performance tools available— 
Pheonix. 

P hoenix offers a full line of powerful, yet easy-to-use, tools 
that help programmers more efficiently write, test and 
deliver the best applications possible. Complete, fully detailed 
documentation accompanying each tool enables quick mastery of 
the product. In addition, all Phoenix tools are backed by full-time 
customer support professionals respected throughout the indus¬ 
try for their commitment and expertise. As a result, many 
Phoenix tools are already established as industry standards and 
others are fast on their way. 


Wink™ 86 plus 

P lmk86pfus is the only linkage editor 
containing advanced overlay capa¬ 
bilities. It handles any compiler or 
assembler producing standard Intel or 
Microsoft OBJ files, including COBOL 
and FORTRAN, Lattice C, Cl C-86, 
Microsoft/IBM languages, and 
mbp/COBOL. Virtual memory manage¬ 
ment ensures ample capacity for sym¬ 
bol and common block names'(35,000). 
Plmk86 plus supports an unlimited size 
file, an unlimited number of modules 
and up to 4,095 overlays nested up to 
32 deep. Merges object modules, 
caches ^overlays in extended or ex¬ 
panded memory, and automatically 
reloads overlays upon function return. 
Includes Phb86 object library manager. 
List: *495 PC Brand: *325 

Wib™ 86 

P lib86 is an object module librarian 
for Microsoft and Intel format 
object modules and libraries. With 
Plib86, you can add, delete or extract 
modules to or from libraries, and 
explode a library to its component 
modules with one command. Plib86 also 
produces program cross-reference 
listings in various formats to a disk file, 
screen or printer. 

Originally listed at $195. Plib86 is now 
included with Plink86 plus. 

Ptel 

A Pfantastic communications program 
for use with most popular modems 
such as Hayes and compatibles, DEC, 
Racal Vadic, Anchor, US Robotics and 
Novation. Ptel automatically adapts to 
Ttelink, XModem, Kermit or Modem 7 
for CRC checking and for ufn and afn 
(i.e. "wildcard") file name list transfers, 
if the bulletin board or the other end 
computer supports them. With Tblink, 
you’ll even get a forecast of file trans¬ 
mission time, always useful in controll¬ 
ing telephone expenses. 

In addition to saving received files, 
Ptel can create and save a transcript of 
the session commands and messages. 

Highly configurable, with choices 
temporary or saved as altered defaults. 
Unique telephone directory of bulletin 
boards and other services, allowing 
access by service name. Ptel runs fully 
interactive or can be batch driven from 
a script. You can even exit to DOS 
move files around or run another appli¬ 
cation and then return to Ptel, all with¬ 
out dropping the line. 

List: *195 PC Brand: *115 


Pasm™ 86 

P asm86 provides both quick assem¬ 
bly and superior syntax checking, 
plus a wealth of other features and 
utilities to maximize programming pro¬ 
ductivity. It is a fully MASM-compatible 
8086 macro assembler that supports 
8087, 80286 and 80287 operating code 
mnemonics. Features include ability to: 
define local symbols in the current pro¬ 
cedure, assemble files with up to 15,000 
symbols, define symbols at assembly 
time, obtain listings of error lines only, 
with warning messages on questionable 
statements. Pasm’s comprehensive 
documentation includes detailed 
descriptions and examples of each pro¬ 
cessor instruction. Now includes Pfix- 
Lite, a subset of Pfix86pyus. 

List: *195 PC Brand: *125 

Pmate™ 

A full screen, single keystroke, fully 
customizable text processor/ 
editor with advanced features includ¬ 
ing: ability to run in the background, C 
and FORTRAN specific macros, auto¬ 
matic disk buffering, ten individual 
auxiliary buffers, menu, mouse, or 
command driven with extensive macro 
command language, and horizontal 
scrolling. Pmate offers automatic word 
wrap, text formatting, global or local 
setting of margins, tab stops, indents, 
and a unique last-in, first-out "garbage 
stack" that saves deleted items for 
recovery. 

List: $195 PC Brand: *115 

Pre-C™ 

N ow twice as fast! Similar to the Unix 
LINT for C, but with additional 
functionality. It crosschecks multiple 
source files and libraries at once, 
reporting incorrect, obsolete, and non¬ 
portable C usages that no compiler 
would catch. Pre-C immediately uncov¬ 
ers errors in interfaces between pro¬ 
gram modules which are very difficult 
to find using only a debugger. Pre-C 
accepts full UNIX System III C syntax, 
a subset of which is implemented by 
most MS-DOS C compilers, as well as 
ANSI proposed extensions. External 
libraries can be used with or without 
source code. Pre-C libraries for the 
latest releases of the Mark Williams, 
Lattice, Cl, Microsoft, Wizard, and 
Aztec "C" compilers are included, and 
others can be added by supplying Pre- 
C with function names and arguments. 
All memory models are supported. 

List: *295 PC Brand: *155 


Pfinish™ 

P finish helps to "fine-tune" a soft¬ 
ware product by identifying ineffi¬ 
cient or unnecessary sections of code 
that need to be rewritten for maximum 
performance. It analyzes your program 
during execution, producing reports 
and histograms that give a snapshot of 
which routines were reached, their 
callers, how many times each is 
executed, how much time is spent in 
each, how many instructions are 
executed in each, and more. Histo¬ 
grams and tabular reports, sorted by 
address or symbol, may be written in 
any page width or height, to a file, the 
console, or the printer. Pfinish, unlike 
other "profilers", can use symbol table 
information to produce much more 
meaningful analyses on overlays and 
interrupts. 

List: *395 PC Brand: *235 

Pdisk™ 

P disk is a complete disk manage¬ 
ment package that includes ad¬ 
vanced Backup/Restore, Tree Manage¬ 
ment and Disk Cache utilites. Menu, 
command line or file-driven. Many 
options permit backup/restore mclu- 
sions/exclusions, whole and partial sub¬ 
directories, backups by date/time, file 
type, and backups of all files or files 
changed since last backup. It can also 
maintain a log of backups. Supports AT 
high-density floppies, PC floppies, and 
any storage device accessible through 
a device driver. Tree-oriented Direc¬ 
tory, Delete, Copy, Compare, and 
Remove-Directory simplify manage¬ 
ment of complicated subdirectory struc¬ 
tures. CACHE significantly speeds up 
disk operation on PC/XT/AT by keep¬ 
ing data in memory instead of disk. In 
addition. CACHE is compatible with the 
Lotus-Intel-Microsoft (LIM) expanded 
memory specification, as well as ex¬ 
tended memory. 

List: *195 PC Brand: *125 


Pmaker™ 

S imilar to the Unix MAKE utility, 
Pmaker keeps track of which 
modules in a program are changed, 
and recompiles, reassembles, and 
relinks those modules to produce a 
finished product—all with a single com¬ 
mand. An essential tool for managing 
large, complicated, or distributed pro¬ 
gramming projects, Pmaker is easier to 
use than similar products, which re¬ 
quire you to create lists of all your input 
files. Pmaker includes a utility that auto¬ 
matically creates and edits such lists 
based on answers to a few simple 
questions. Pmaker works with any com¬ 
piled language, linker, or other tool you 
use. 

List: *125 PC Brand: *85 

Pfix™ 86 plus 

P ix86 plus is an easy to use, menu 
driven, multi-wmdowed symbolic 
debugger that works with any IBM or 
Microsoft compiled language. 

Pfix86pfus accesses the full symbol 
table provided by MS Link or 
Plink86 plus, and automatically handles 
Plink86pius-overlaid or resident pro¬ 
grams. Source code, assembly lan¬ 
guage translations, stack, data areas, 
and breakpoints are displayed simul¬ 
taneously. Features include: In-line 
assembler for temporary patches, 
temporary and permanent breakpoint 
settings, full speed or trace modes, 
user-assignable variables, dual-monitor 
support, up to 100-step traceback, 
debug log to disk or printer, synchron¬ 
ized source file display, breakpoints in 
source code, disassembly to disk, con¬ 
figurable menus, multiple code and 
data windows, and keystroke macros. 
List: *395 PC Brand: *235 

PforCe™ 

P forCe is a pre-coded optimized 
object-oriented toolkit of over 400 
routines for C programmers. It includes 
data bases with B-trees, windows, 
interrupPdriven communications, string 
handling, menus, all of the basic DOS 
interfaces, and a complete set of low- 
level functions to interface directly to 
the hardware. PforCe comes complete 
with indexed reference manual, on line 
resident help, and quick reference 
card. It supports all memory models of 
the following C compilers: Lattice, 
Aztec, Microsoft, CI-86, and Wizard. 
PforCe includes full source code and 
there are no royalties on generated ap¬ 
plications using the libraries. A 
demonstration diskette is also available. 
List: *395 PC Brand: *235 

Pfantasy Pac 

A super value pac of Phoenix good¬ 
ies. Includes Pfix86 plus, Pmate, 
Ptel, Plink86 plus, Pmaker and Pfinish. 
List: $1295 PC Brand: $875 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC -BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N. Y. 10011-4311 
Ttelex: 667962 (SOFT COMM NYK) 

© 1986 PC BRAND Prices, terms, and specifications subject to change without notice. 








































PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 


BRIEF Is Anything But. 
A Whopper of an Editor 

W ith a name that belies its thorough¬ 
ness, Brief™ has every feature 
you’ve ever contemplated for your editor- 
in-chief. Text, from keyboard or files, is 
housed in multiple buffers, and scrolled 
through one or more windows you open, 
close, resize. A text buffer may be called to 
different windows to view two areas at 
once. A change in one changes both. Text 
blocks may be marked for printing, writing 
to files, movement to scrap buffers for cut 
and paste into other buffers, or deletion, 
with as many “undo" levels as you want. 

Brief has text search abilities rivaling 
“grep", with wildcards for matching, 
indifference to intervening characters, 
acceptance of character ranges. 

If you use Lattice, C86™, or Wizard, and 
have 320k, you can compile your C 
program without ever leaving Brief. It finds 
the lines with errors, and marches you 
through the text for repairs. 

Parts of Brief were written with its own 
Lisp-like macro language which has 
structure, 32-character variable names, 
conditional execution, loops, and you can 
actually read it! Nothing like the 
hieroglyphs we’ve seen elsewhere. Bulletin 
board and public domain disks with 
macros. “Simply the best text editor you 
can buy", Dvorak Infoworld. (Needs 192k.) 
Ask for: List: PC Brand: 

U0590 *195 Call 

HALO GRAPHICS 

SYSTEM Multi-Board 
Graphics Library 

The premier graphics library that got the 
ball rolling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 graphics boards — including IBM’s 
EGA and Nr. 9 Revolution’s hi-res series — 
and has a multitude of mouse and printer 
drivers. All that in each box. Separate C 
versions for Lattice, M’soft, Aztez, CI86. 

What does Multi-Halo do? A down to the 
last pixel graphics library plus functions to 
reset drivers so distributed program can 
run on anything. Wonderful value for single 
license. Costly royalties though for 
redistribution. Specify: S0315 & Language. 
List: *300. We: s 219. With Dr. Halo II, a free¬ 
standing “paint": List: *440, Us: $ 299. 


WINDOWS for C/WINDOWS for DATA 

Microsoft Windows™ and TopView™ Compatible 

W! 


1 mdows for C™is a library of over 80 
functions to add the pizazz and prac¬ 
ticality of window partitioning to your 
application. Unlimited windows, each 
defined in a C structure for easy reference 
throughout your program, can be made 
either to pop up or permanently overwrite 
the screen. Routines will scroll and 
highlight lists with arrow keys, will read 
and scroll ASCII files vertically and 
horizontally in windows, and even write to 
memory-loaded files off the screen. 

Logical treatment of video attributes 
permits unchanged programs to run on 
color or monochrome. Colors of windows 
are set individually. 

All functions are in separate modules; 
only those used are linked. Only buffers 
holding on-screen or temporarily 
obscured windows occupy RAM; others 
released dynamically. Best overall rating 
and fastest display in Bill Hunt’s 7/85 Tech 
Journal review of five windowing products. 

Windows for Data comprises all of 
Windows for C but takes in data through 
the windows as well. At the high level a 
single function lets you specify prompt 
string, field length, data type, screen 
location, picture, target variable, then sets 
lesser functions scurrying to get and 
process a user’s input. There are utilities to 
get system date and time, mess with 
strings, create your own masks'for fields. 

Field options can require entry, prevent 
entry, permit insert or overtype, beeping 
on invalid or overflow keystrokes, and 
attachment of field-specific help messages 


and functions you want called to display 
messages or validate entries. And you 
decide which keys will clear a field, jump 
to the next or prior, quit, etc. Options 
diverse enough that a set of "fields" can be 
made to behave like a Lotus™ menu. 
Specify Compiler: List: PC Brand: 

T0100 Windows for C *195 *149 

T0150 Windows for Data *295 $ 259 
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MICROSOFT C 4.0 

A Great C Battle Rages and You’re Winning 


A s the dreadnaughts pound each 
other with ever heavier ordnance, 
today’s programmers reap the spoils of this 
war. Bundling a source debugger and a 
“make", and sporting a “huge" memory 
model permitting single data objects 
larger than 64k, the Microsoft C compiler 
has jumped a full version number to 4.0. 

But what’s really impressive are the bench¬ 
marks reported in Dr. Dobb’s (8/86) 
encyclopaedic survey of 17 C compilers. 
Microsoft’s and IBM’s C (licensed from 
Microsoft) run away with the contest 
winning 11 of 27 benchmarks. 

The CodeView™ debugger, free for a 
limited time, uses windows to show every¬ 
thing on one screen: source alongside 
disassembled object, variables, stack and 
registers. Drop down windows—use a mouse 
if you like—obviate learning of commands. 
“A source-level debugger that puts the rest 
to shame" (Dobb’s), 


Microsoft C now has five memory models 
for code and data, plus non-library support 
for another thirteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 8087/80287 chips. 

Both linker and library manager are part 
of the package, as is the “make", a UNIX™ 
name for a smart batch program which 
knows to expend minimum effort to rebuild 
any size of project by compiling and 
assembling only elements affected by new 
or changed modules. 

It is reportedly used by Lotus, Ashton¬ 
Tate and, fittingly, Microsoft itself to develop 
Windows. Dobb’s calls it “the best MS-DOS 
C development environment value today 
[for] virtually any kind of program 
conceivable." 320k suggested. 

Ask for: List: PC Brand: 

G0500 *450 $ 295 


C-TREE & R-TREE B-Tree File Manager Now Has Report Generator 


c-tree: The only major b-tree file man¬ 
ager that comes with built-in network 
support rather than a costly separate 
version, c-treeTM is sturdy code that 
has weathered many seasons of pro¬ 
longed and widespread use. It comes 
in C source, so you can modify it to fit a 
special case; permits any number of 
keys for a data file—alpha, numeric, 
even floating point; handles files with 
varied record lengths; and multiple 
keys in one index file. In short, you get 
the works—and there are no royalties. 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


d BC™ links C to dBASE. It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design. So 
dBASE can read and update them. And 
the reverse. dBC can use any files created 
by dBASE. Now C and dBASE can operate 
on the same data bases interchangeably. 

That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers. Tap that market, avoid the 
resident dBASE language, and gain the 
advantages of C with this single product. 

dBC’s functions parallel all dBASE’s file 
handling commands, many decomposed 
to give closer control. Each backed by 
demo source files on disk. 


Use dBC for custom work for clients, or 
on its own. It’s a complete ISAM file 
manager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open. Big discount to 
buyers of both dBASE II and III versions. 


C-tree's design splits nodes to allow 
any number of users to access an index 
file simultaneously even when updates 
are in progress. So multi-user config¬ 
urations and adaptation to networks are 
possible. Record-locking routines are 
provided for DOS 3.x, UNIX, XENIX. 

C-tree can travel. Tests in many envi¬ 
ronments prove that c-tree gives your 
application a ticket to anywhere. 

r-tree: thousands of c-tree users (and 
you) now have a suddenly expanded 
ability to produce ad hoc reports from 
files maintained by c-tree (v.4.1E or 
later), side-stepping the elaborate C 
coding usually entailed. 

Once you link a description of the 
field characteristics of the data files to 


the r-tree library, you are free to use an 
ordinary text editor to write any num¬ 
ber of report scripts with no further C 
coding. Reports can access data in 
several files, select to match complex 
searches, join the findings into new logi¬ 
cal records, sort them, calculate new 
fields and columns, tabulate by any 
number of control breaks. Your script 
files show visual representations of 
report images—not just rows and col¬ 
umns, but customized layouts. 

r-treeTM comes in source code and is 
designed for the same portability c-tree 
brings you. Fits any compiler. 



List: 

PC Brand: 

c-tree: F0660 

$395 

$329 

r-tree: F0665 

$295 

$245 

Combined: F0664 

$650 

$541 


PANEL Feature-Laden Screen Design Tool 

w 


Specify Lattice, Microsoft 3.x, or 

DeSmet. 

Versions: 

List: 

PC Brand: 

L00II 

For dBASE II 

*250 

*195 

LCCII 

With Source 

*500 

*390 

L0III 

For dBASE III 

*250 

*195 

LCIII 

With Source 

*500 

*390 


Latest vefsiorjerfalft* k 

S 


1 riting your own screenware can 
blow completion dates and profits. 
Panel™ works with you interactively to 
set up foolproof screen displays and 
data entry forms rapidly. Output is C 
source code. 

Not just single plane: layer your screen 
designs with up to ten overlapping 
images: Background pop-up lists, help 
boxes, and alternate input fields. 

Panel builds in a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


checking user field entries. Diverse at¬ 
tributes may be selected for any field — 
size, data type, color, conversion of input 
to upper case; clearance of existing data 
when new entry is started; masks for 
standard formats (eg, dates); phrases 
which fill in when their first letter is 
typed; multiple-choice lists from which 
to choose by cursoring a highlighted bar. 
Fields may be multi-lined and scrolled if 
larger than the screen space allotted 
them. Specify: S0400 & Compiler. List: 
*295, Us $ 229 
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TODAY’S TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


DAN BRICKLIN’S DEMO PROGRAM 

Storyboard Your Program 


GREENLEAF Bountiful 
FUNCTIONS Harvest 

C source, assembler source, and binary 
libraries of 225 functions for many com¬ 
pilers. Emphasizes tight functional group¬ 
ings to minimize loading code which your 
application may never use. Manual helps 
select functions, bulletin board, too. 

A sampling: DOS extensions for file and 
directory manipulation; Screen: to select 
mode, page, monochrome or color, palette; 
cursor shape, positioning; clearing and 
scrolling; pixel get and put; read light pen. 
Stnngs: Center, justify, etc.; efficient list 
operations which add, delete, sort string 
pointers for top speed. Other: graphics 
character primitives, keyboard status, func¬ 
tion key assignment, time/date, read 
registers and memory size, peek and 
poke. Mature best-seller. Specify: S0770 & 
Compiler. List. * 185 , Here: $ 139 


GREENLEAFnei/o World 
COMMUNICATIONS 

Want your application to communicate 
with other users or remote date bases by 
asynchronous communications built right 
into your C programs! Even if you don't need 
it now, that’s a skill to have at the ready! 

120 functions and demo programs in 
both C and assembler source code set up 
separate transmit and receive ring buffers 
for up to 16 simultaneous channels. In¬ 
terrupt driven so you can halt an incoming 
record, display it, file it, let the user edit it, 
then continue. Goodbye separate com¬ 
munications software. 

Supports up to 9600 baud, ASCII or 
binary, any parity or word length, 8250 
UARTs, Xon/Xoff and Xmodem, 
WideTrack receive. Specify: S0750 & 
Compiler. List:*185, Us: $ 139 

INTERACTIVE-C 

Compiler-Compatible 
Interpreter , Editor, 
Debugger 

E arlier C interpreters were miracu¬ 
lous compromises. Interactive-C 
shows how far C interpreters have 
come. More than an interpreter, 
Interactive-C is a fully-integrated . 
development environment: a complete 
K&R interpreter bound tightly to its 
own editor and debugger. 

Slice through programming projects 
like a hot knife through butter. Exten¬ 
sive error-checking msures immediate 
detection of program misbehavior. 

State of the art debugging tools 
include breakpoints, watchvalues, sev¬ 
eral steppmg options and interactive 
viewing and modification of variables. 
An Interactive-C exclusive lets you 
interrupt to edit and "continue" from 
where you left off. Eliminates plodding 
replays of already debugged code— 
the ball and chain of other interpreters. 

Operate Interactive-C using adjust¬ 
able edit, command, and status win¬ 
dows. Toggle a second screen show¬ 
ing only your program's output— 
never any crowded intermixing. Or, 
boost productivity with twin CRTs. 

Load object code of functions you 
have already compiled. Or of com¬ 
mercial libraries. Interactive-C has 
immediate mode, syntax checking 
both as you type and run, and cursor 
positioning precisely pointing at an 
error, not possible with incremental or 
pseudo-compilers which leave source 
code behind. 

100% compiler compatible—right 
down to header files and library calls. 
Port programs between Interactive-C 
and your compiler with no modifications 
whatever— not even tricky areas of 
dynamic memory allocation and I/O. 
Specity: List: PC Brand: 

E950 & Compiler *249 *219 


T he Legendary One has created 

Metaphor Two when the rest of us are 
still on Zero. Dan’s first was the original 
electronic spreadsheet (VisiCalc™). This 
one is for programmers. 

Words don’t express program ideas 
because programs are screens! Dan’s 
Demo creates slide shows. Create a 
screen — a snapshot of your planned pro¬ 
duct as it runs. Anything goes: words, 
borders, box rules, inverse and underlining 
of monochrome, fore- and background color. 
Copy this "slide” to an empty screen. 
Change it a little, to show the next instant of 
run-time. Do it again. Presto, a whole slide 
show of your program in action. 

All 250 characters and attributes are 
available from scrollable lists which pop to 
the screen. All commands are layered in 
Lotus-style pop-up menus. Frequent 
choices mapped to function keys as well. 


80x25 character mode, not bit-mapped. 

Screen areas can be blocked for cut and 
paste or filled with color or characters, 
even blink. Slides can overlay on others, 
can be shuffled, deleted. Slides can pro¬ 
ceed at time intervals or branch anywhere 
in the slide sequence depending on user 
keyhits. 

Invaluable to prototype the program you 
are about to write, to position the labels, 
choose the color decor, smoothe out the 
keystroke interface. Or load the "capture" 
utility and snapshot the screens of any run¬ 
ning program for an instant slide show. 

Each copy entitles you to redistribute fifty 
of the slide projector program that runs 
demos. Plain manual, no binder keeps 
price of big product small. "Might.. 
become the essential tool in.. .user inter¬ 
face prototyping," Tech Journal. Ask for: 
N0100. List: *75 US: *69 


BASTOC OPTIMIZES! 
Translates BASIC Into C 

F or a trifling price, BASTOC™ moves 
truckloads of BASIC code over to C 
Tt's a translator which takes in Microsoft 
Extended BASIC and emits pure K&R C 
for Lattice 3.0. It will optionally convert 
your program into a single' monolithic C 
function or decompose it into separate 
functions, one for each GOSUB label. 

Version 2’s optimization dramatically 
reduces execution time. Converts to in¬ 
tegers those variables in BASIC programs 
which do not need floating point. Where 
BASIC uses full assignment statements to 
increment counters, BASTOC converts to 
C's compact form. Strings dynamically 
allocated ndding your application of BASIC’s 
catatonic halts for garbage collection. 
Creates structure of even convoluted 
BASIC code. Huge worksaver. 

Ask for: List: PC Brand: 

S0375 *495 $ 399 


Shopping List for the Power Workbench 


ASSEMBLERS & DEBUGGERS 

Advanced Trace-86 Morgan, ASM Interpreter ... 

Codesmith-86 Dubugger by Visual Age . 

CSD Debugger C source level by Mark Williams 

C-Sprite Debugger by Lattice, source level . 

Microsoft Macro Assembler with Utilities . 

PASM86 by Phoenix, Macro Assembler . 

Periscope I Debugger Data Base Decisions .... 

Periscope II Data Base Decisions . 

Periscope II-X software on/y. 

Pfix86 Plus by Phoenix, Symbolic Debugger ... 

BASIC LANGUAGE 

BetterBASIC Summit Software . 

8087 Math Support . 

Btrieve Interface . 

Run-Time Module . 

Microsoft BASIC Interpreter for XENIX . 

Microsoft QuickBASIC Compiler full BASICA .. 

Professional BASIC by Morgan . 

True BASIC True BASIC Inc . 

Run Time Module . 

C COMPILERS 

C-86 Compiler Computer Innovations . 

Lattice C Compiler from Lattice 


LIST US 
175 119 
145 99 

75 55 

175 139 
150 109 
195 125 
295 235 
129 99 

115 74 

395 235 


195 


Let’s C Compiler by Mark Williams . 

with CSD Source Level Debugger . 

MWC-86: Mark Williams C Development . 
Microsoft C Compiler 4.0 . 

C INTERPRETERS 

C-Terp by Gimpel Software . 

Instant C by Rational Systems . 

Interactive-C by IMP ACC with debugging. 

RUN/C Professional from Lifeboat . 

RUN/C without Loadable Libraries . 


TEXT EDITORS 

Brief from Solution Systems . 

Edix by Emerging Tech...Multi-screen . 

Epsilon by Lugaru Software, like EM ACS . 

FirsTime by Spruce Technology, C syntax . 

Kedit by Mansfield, similar to Xedit . 

LSE, the Lattice Screen Editor Multi Window... 

Pmate by Phoenix, with Macros . 

Text Management Utilities Grep, splat, diff, etc. 

Vedit by Compuview . 

Vedit Plus by Compuview . 

FILE MANAGERS 

Btrieve by Softcraft, no royalties . 

Btrieve Network by Softcraft . 

C-Tree by FairCom - no royalties, source . 

R-Tree by FairCom-Report Generator . 

C-Tree & R-Tree Combo by FairCom . 

dBC ...from Lattice...maintains DBASE files .... 

with source . 

dBC III Plus ...supports multi-user DBASE . 

with source . 

dbVista single user DBMS by Raima . 

dbVista multi-user DBMS . 

Opt-Tech Sort Can sort Btrieve files . 

SCREEN DESIGN 

Curses by Lattice, UNIX screen designer . 

with Source . 

Greenleaf Data Windows. New . 

with source . 

source purchased later . 

On-Line Help from Opt-Tech Data . 

Panel by Roundhill, no royalties . 

View Manager for C by Blaise . 

Vitamin C by Creative Programming . 

VC Screen by Creative Programming . 

Windows for C Vermont Creative Software .... 


225 

100 

195 


198 

81 

149 


Windows for Data includes Windows forC 
ZView Data Management Consultants.... 


165 
85 
99 85 

250 225 
350 295 
99 79 

99 69 

150 99 

150 99 

395 289 
500 299 


75 
125 
495 369 
450 295 


55 

90 


300 249 
500 395 

249 219 

250 185 
120 109 


195 Call 
195 159 
195 149 
295 229 
125 99 

125 100 
195 115 
120 100 
150 99 

185 129 

250 195 
595 465 
395 329 
295 245 
650 541 
250 195 
500 390 
750 595 
1500 1185 
195 139 
495 399 
149 105 

125 99 

250 199 
225 169 
395 297 
225 169 
149 105 
295 229 
275 164 


GRAPHICS 

Essential Graphics by Essential, no royalties 

GSS Graphics Development Toolkit. 

GSS Kernel System by Graphic Software . 

GSS Metafile Interpreter. 

GSS Plotting System. 

Halo by Media Cybernetics . 

with Dr. Halo II . 

Halo for Microsoft includes all fonts . 

COMMUNICATIONS 

Asynch Manager by Blaise, for C or Pascal .... 

Greenleaf Communications by Greenleaf . 

PTel by Phoenix, Binary File Communicator .... 

UTILITY LIBRARIES 

Blaise C Tools Plus. 

Blaise C Tools. 

Blaise C Tools 2. 

C Food Smorgasbord by Lattice . 

C Utility Library by Essential, 300 functions _ 

Greenleaf Functions by Green/ea/Software ... 

PforCe by Phoenix, vast library . 

Software Horizons Packages . 

TopView Tool Basket by Lattice, source avail ... 

DEVELOPMENT TOOLS 

Code Sifter by David Smith Software, Profiler 

C-Worthy by Custom Design Software . 

C-Worthy for Network Menus, help, errors . 

Dan Bricklin’s Demo Program Prototyper . 

LMK from Lattice by Lattice, “make” like UNIX . 

Microsoft Window Development Toolkit. 

PC-Lint by Gimpel Software, after UNIX’s “lint”. 
PFinish by Phoenix, EXE performance analyzer. 

Plink86 Plus Utilizes memory for overlays . 

Pmaker by Phoenix, like UNIX “make” . 

Pre-C by Phoenix, UNIX “lint’’-alike . 

Pfantasy Pac six Phoenix products . 

OTHER TOOLS 

BASTOC by JMI, convert BASIC toC . 

BASIC-C BASIC’s functions added toC . 

The HAMMER by OES Systems . 

Report Option by Softcraft, Btrieve Report Gen.. 
Xtri eve by Softcraft, Query Utility for Btrieve ... 

FORTRAN COMPILERS & UTILITIES 

ACS Time Series by Alpha Computer Service... 

Forlib- Plus by Alpha Computer Service . 

Microsoft FORTRAN Links with Microsoft C ... 

Microsoft FORTRAN for XENIX . 

RM/FORTRAN by Ryan McFarland . 

Scientific Subroutine Package by Alpha . 

The Statistician by Alpha Computer . 

Strings & Things by A/pba Computer. 


OTHER LANGUAGES & UTILITIES 

Microsoft COBOL Compiler. 

Microsoft COBOL Compiler for XENIX . 

Microsoft COBOL Tools with Source Debugger . 

Microsoft COBOL Tools for XENIX . 

Microsoft Lisp New Common Lisp . 

Microsoft MuMath includes MuSimp . 

Microsoft Pascal Compiler Links with M’soft C. 

Microsoft Pascal Compiler for XENIX . 

PDisk Phoenix’s new disk manager . 

RMICOBOL by Ryan-McFarland . 

RM/COBOL 8X ANSI 85 COBOL . 

Source Print.. .source code formatter . 

Tree Diagrammer ...source code diagrammer ... 
Help/Control by MDS... 123 style Help . 
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210 

495 

375 
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495 

375 
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440 

299 

595 

434 

175 

117 
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195 

115 

175 
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84 
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67 
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109 

185 
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185 

139 

395 
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Var 

Call 

250 

199 

119 

89 

295 

269 

495 

449 

75 

69 

195 

149 

500 

365 

139 

125 

395 
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495 
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125 
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295 

155 

1295 

875 

495 

399 

175 

139 

195 

139 

145 

128 

245 

220 

495 

405 

70 

45 

450 

281 

695 

546 
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Cali 

295 

239 

295 

239 

70 

45 

700 

499 

995 

795 

350 

259 

450 

333 

250 

189 
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300 
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695 

546 
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PRICED TO SAVE YOU MONEY, iff 
SHIPPED FAST ANYWHERE. 


ryan -McFarland fortran 

A Mighty Fortress Is Their FORTRAN 


NEW! 


P icking over features of rival products 
is not necessary if FORTRAN is your 
need, still the citadel of scientific and 
engineering work. Ryan-McFarland has 
left the competition battering at the gates. 

RM/FORTRAN™ is a complete im¬ 
plementation of FORTRAN-77 (ANSI 
X3.9-1978), the only PC FORTRAN certified 
by the General Services Administration at 
the highest test level. The reason; it’s a 
big mainframe compiler moved to PCs, 
with the bonus that mainframe and mini 
applications can wander between 

SUPER SOURCE! 

Aldebaran’s Source Print 

S tructure is dandy but, face it, hard to 
find your way around in. Source 
Print's options can print your programs 
adding page numbers and headings, 
those mysterious line numbers your 
compiler refers to, vertical lines con¬ 
necting "begins" and "ends" and curly 
brace structures, however long or 
nested, indents automatically so you 
needn't bother, and throws in a table of 
contents and cross-reference index for 
good measure! Leaves a truly profes¬ 
sional audit trail. "Occasionally a utility 
comes along that makes a programmer’s 
life much easier. Source Print is such a 
program" PC Magazine, 9/86. Ask for 
H0005. List: $75, Ours: $60 

...and Tree Diagrammer 

Prints an organization chart of your pro¬ 
gram’s structure showing the hierarchy 
of function, procedure, and subroutine 
calls. Shows at a glance what routines 
call each other for clearer debugging. 
Easy-to-use menu with point-and-shoot 
file selection. Ask for: 

H0007, $55, Ours: $45. 

ZVIEW 

Screen Design Aid 

A complete package for screen 
design with full windows manage¬ 
ment as a bonus! Easy creation of 
screens with complex validation, such 
as range checking or required/option¬ 
al data. Powerful Screen Paint utility 
for creating or editing applications 
screens. Built in security levels, set at 
run-time, control read or read/write 
access by field or screen. Automatic 
help screen processmg for run-time 
aid per field or screen. Applications 
regam control during field tabbing,' 
allowing run-time on-screen transaction 
processmg or flow control. Run-time 
functions mclude Screen Read and 
Write with automatic transparent data 
conversion from screen image to data 
storage, Field Editmg, Help Screen 
Processmg, even a capability to 
change any field characteristic at run¬ 
time, plus Window Push Pop and Scroll. 
Versions for Lattice, Microsoft and 
Aztec C. Automatic free updates to 
registered users. No run-time royalties. 
List: *245 PC Brand: *175 


environments. 

Now, on your PC, you can develop large 
applications, with programs up to 640k 
(bigger using overlays), arrays over 64k, 
and using a long list of VS, VAX and 
FORTRAN-66 extensions you may have 
grown fond of — long symbolic names, "in¬ 
clude”, IRT bit functions — because R-M 
has left out nothing. 

But what really sets RM/FORTRAN 
apart is optimization. The compiler 
reduces the number of instructions to the 
minimum which will actually execute, and 
even takes advantage of each processor's 
features to deliver lightning-fast object 
code. It runs 30%-40% faster than Microsoft 
3.2. and could make your mainframe not 
worth the trouble. 

Comes with an interactive symbolic 
debugger like that accompanying IBM VS 
FORTRAN, Plmk86 subset, has a cross 
reference compile option, supports 
assembler and C subroutine calls, IEEE 
floating point, 8087 and 80287 chips. 

"Compiler's documentation, ease of use, 
speed of execution, and debugger 
facilities place it first for recommendation" 
said the Tech Journal (10/85). 

R-M has been writing FORTRAN com¬ 
pilers for IBM, DEC, etc. for 20 years. 

There is no greater expert. 

Ask for: List: PC Brand: 

10300 *595 Call 


boasts very fast link times and a more effi¬ 
cient aliasing algorithm. New options 
generate code to use 80186 and 80286 
features; 8087 of course sensed and util¬ 
ized. Lattice has enjoyed pre-eminence so 
long that developers have created far 
more snap-on tools for Lattice C than any 
other compiler. William Hunt’s PC Tech 
Journal review of 12 compilers awarded 
Lattice the only “very good" rating for 
add-on library availability. 

Ask for. List: PC Brand: 

S0100 *500 $ 299 


LATTICE C COMPILER 

Major Upgrades to the Best Selling C Compiler 

L attice now embraces key UNIX™ 
enhancements which have entered 
the language since K&R: void functions 
returning no value, enumerated data types 
to assign stepped values to variables, data 
passing between structures by assignment. 

The greatly expanded libraries (325 
functions!) enable the file sharing and 
record locking provisions of DOS 3.1, pro¬ 
vide a full complement of transcendentals, 
and a host of utilities to mimic the UNIX 
and XENIX™ environments. 

Lattice 3.0 defaults to the ANSI proposed 
standard when you need strict adherence, 
but command line options restore leniency. 

And it adopts ANSI checking of external 
function arguments by data type to kill bug 
swarms when modules join up at link time. 

Lattice now delivers smaller .EXE files, 

rORETGr^OlJC^ 

Weship ^aed' cards: We need 

s 

easl ^nVo58 ^/sWp i"' 
you provide number 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


G SS™ has reconfigured two compo¬ 
nents of its comprehensive graphics 
tools to conform with the ANSI Computer 
Graphics Interface (CGI) standard. 

At the heart of the system is the Develop¬ 
ment Toolkit which contains all language 
interfaces and device drivers for key¬ 
boards, mice, joysticks, tablets, printers, 
plotters, cameras, and more. Drivers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro¬ 
gram from concern for device idiosyncracy. 
No one else has implemented CGI that 
way. It means your programming remains 
generic; just switch drivers and the same 
program will drive a different device. 

GSS Kernel™ conforms to level 2b of 
ANSI’s Graphical Kernel System (GKS) and 
contains all its needed drivers and 
language bindings. Kernel has macro level 
tools to draw and color an object, store the 
sequential instructions, and recreate the 
object on its own, as well as segment it, 
transform it, etc. So powerful, a single com¬ 
mand may represent several score lower 
level statements. 

Plotting has the equivalent GKS tools for 
graph and chart generation and their cap¬ 
tioning: hand it apples and oranges, say 
“pie", and it bakes the numbers into a 
digestible display for screen or plotters. 

Kernel and Plotting have tools to convert 
images they create to ANSI Computer 
Graphics Metafiles (CGMs), a tokenized 
standard for storing every form of graphic 
image as data. The Metafile Interpreter 


AN Sl CGI STANDARD’- 

ANS PRICES CUT! 

reads the contents of a CGM and inter¬ 
prets it with full CGI capability for re¬ 
creation on various devices. 

Quality software 9 IBM thinks so. They sell 
the GSS series under their own label. 

Unit royalties and annual fees have been 
instituted for redistribution. Needs 256k. 

Ask for: List: PC Brand: 

GS010 CGI Dvlpmt Toolkit *495 *375 

GS020 Kernel System *495 *375 

GS025 Kernel for IBM RT *795 *645 

GS030 Plotting System *495 *375 

GS040 Metafile Interpreter *295 *235 


BLAISE C Tools Plus 

N othing pays you back quicker than 
a function library , and Blaise has 
long been known as a great one. 

C Tools Plus, the top of the line, now 
has over 200 functions. Mature, tight, 
predominantly in C, they isolate hard¬ 
ware dependence, come in source and 
library, with no royalty. The rundown: 

Screen Handling: either via BIOS or 
direct to video adapter; supports EGA, 
43-line mode and multiple pages, twin 
monitors. Windows: any number, stack- 
able, writable, wordwrapable, and 
erasable. Interrupts: well known for in¬ 
terrupt service routines in C, from 
which you can now access DOS func¬ 
tions. Directories: Create, change, or 
search directories, rename files, get 
and change their date/times. Memory: 
control DOS memory allocation, load a 
"child" process alongside your pro¬ 
gram, even create memory-resident 
programs—and remove them. Strings: 
international money, dates and charac¬ 
ter sets, plus superfunctions to perform 
several tasks with a single call. Gen¬ 
eral: BIOS and DOS gates for direct 
access, memory copy, speaker control, 
it goes on. Our complete Blaise line: 

List: PC Brand: 

C Tools Plus $175 $117 

C Tools $125 $ 84 

C Tools 2 $100 $ 67 

Asynch Manager $175 $117 

View Manager $275 $164 


BTRIEVE ask ABOUT XTRIEVE & RTRIEVE 

Queen B-tree File Manager Abdicates Royalties 


T here’s no longer a tithe to incorporate 
Btrieve™ in applications, a welcome 
proclamation if royalties would rum your 
profit margins. Btrieve takes complete 
charge of all file creation, indexing, 
reading, writing, insertion, deletion, space 
recapture, forward and backward search¬ 
ing. It builds function call “commands’’ 
right into the language you use: interfaces 
to C, Pascal, BASIC, and COBOL, with sam¬ 
ple programs in all four, come with each 
copy. 

Btrieve has mainframe specifications! Its 
balanced-tree indexing scheme finds any 
key in a million in four or less accesses. 
Files may have up to 24 indexes; fixed 
record length to 4090 characters; indexes 
up to 255 characters; files of 4 billion bytes. 


Can even extend a file across two drives — 
even two hard disks! 

Version 4.x speeds DOS interaction for 
large multiply-keyed files; enables 
variable length records of virtually any 
length; verifies accuracy (optionally) with 
read after write, useful in gritty en¬ 
vironments; offers password and data 
encryption. 

There’s also Xtrieve, for Btrieve file in¬ 
quiry and data manipulation, and Rtrieve 
for report writing. All three in versions for 
any network that supports the MS-DOS 3.1 
file sharing function. 

Ask for: List: PC Brand: 

S0650 *250 *195 

S0652 Network Version *595 *465 


Licenses: Each price is for a license to use a prod¬ 
uct on a single computer and does not constitute 
its ownership. We will inquire for you about site 
licenses. Except as otherwise indicated or where 
"follows the Product Code, products may be 
used to create programs for distribution without 
royalty payments or additional licenses, provided 
said programs do not substantially replicate the 
products themselves. 

Compatibility: PC BRAND'S standard products 
are designed to operate with the IBM® PC, XT or AT 
under PC-DOS and require no more than 128k of 
RAM unless indicated. Non IBM machines using 
MS-DOS: contact manufacturer about precise dif¬ 
ferences so we can advise. 

Returns: See box page one. Defective parts will be 
replaced. Please call for authorization to return a 
product for refund. 


TERMS AND CONDITIONS OF SALE 


Payment: We honor MasterCard, Visa, American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand. c/oChernical Bank. 126 
East 86 St., New York, Account 034-016058. COD 
(U.S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handling: U.S : UPS Surface 1st 
product $6, each add’l $3. UPS 2nd Day Air: 1st 
product $10, each add’l $4.50. U PS Next Day Air or 
Federal Express 1-2 Day Air: 1st product $18, each 
add’l $6. FedEx Next Day 10 AM: 1st product $28, 
each add’l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That's (800) 722-7363. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave„ New York, N. Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 

©1987 PC BRAND 

Prices, terms, and specifications subject to change without notice. 















Ashton-Tate’spopular dBASE III has 
inspired the creation of compilers to 
enhance the language aspect of this 
database manager. Three quality 
products are considered here. 


Jk lthough never formally defined as 
/% a programming language, dBASE m 
JL JLhas all the earmarks of one. In 
terms of popularity it is more successful 
than many languages with blue-blooded 
pedigrees, written in Backus-Naur nota¬ 
tion. Thus, it is not surprising that dBASE 
in has acquired that accoutrement of a 
true language, the compiler. Although 
none is available from AshtonTate, oth¬ 
ers have filled the gap. The three re¬ 
viewed here are: FoxbaseT by Fox Soft¬ 
ware, Clipper by Nantucket Software, 
and Quicksilver by WordTech Systems. 

The lure of a compiler, of course, 
is the promise of execution speed that 


speeded up by compilation by more 
than a factor of 2, no matter how much 
faster the compiled code is on the oth¬ 
er 50 percent of the processing. 

Another reason for the relatively 
small difference between compiled and 
interpreted dBASE code is the inherent 
efficiency of the dBASE language. A sin¬ 
gle statement, once interpreted, can 
trigger a massive amount of processing 
without further intervention from the 
interpreter. For example, when per¬ 
forming a sort, the interpreter need 
parse only the SORT statement itself, 
then turn control over to a canned rou¬ 
tine. The time spent parsing and recog- 


cannot be matched by an interpreter. 
Users familiar with the 10- to 20-fold 
improvement that a BASIC compiler 
gives over the BASICA interpreter might 
expect a similar improvement from a 
dBASE compiler. But in the case of a 
database manager, the gain from compi¬ 
lation is not as great as that for a com¬ 
pute-intensive language such as BASIC. 
The main reason is that the database 
manager spends relatively more time 
reading disk hies than reading the 
source code. If in a particular process 
the interpreter spends, say, 50 percent 
of its time waiting for disk I/O, the 
overall speed of the process cannot be 
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intended viewing and prevents errant 
(or even beneficial) changes. 

The other issue is the cost of li¬ 
censing end users. When source code is 
distributed, every copy of an application 
requires a copy of dBASE in to execute 
it. This cost, when added to the cost of 
the application itself, may price the 
product out of reach of many potential 
clients. Even in a corporate environ¬ 
ment, where a central group develops 
programs for distribution throughout 
the organization, providing a copy of 
dBASE for every machine that needs to 
run a dBASE program may not be eco¬ 
nomically justifiable. 


nizing that one statement is insignificant 
compared to the time spent executing 
the sort routine. Assuming that this rou¬ 
tine is already executed from native 
code, the time for completing the sort 
would not change noticeably even if the 
time of interpretation could be totally 
eliminated. In fact, if a compiler imple¬ 
ments a less efficient sort algorithm 
than the interpreter, the total elapsed 
time may well increase after compila¬ 
tion—as was observed in several of the 
tests performed for this article. 

This does not mean that dBASE 
compilers are not useful. Even with the 
fourth-generation power of the lan¬ 


guage, many operations still must be 
coded in detail. Screen display, input 
validation, and calculation with memory 
variables can all benefit from compila¬ 
tion. In particular, the user will experi¬ 
ence a perceptible improvement in re¬ 
sponse time if the processing of screen 
I/O can be speeded up. 

But in the world of commercially 
distributed applications, a compiler ad¬ 
dresses two important issues besides 
speed. The first is source code security. 
Whether it compiles to native code or 
to some intermediate form of pseudo¬ 
code, a compiler protects the program¬ 
mer’s methods and algorithms from un- 


COMPl ITER (; RAPl 1 1C • DOV JACOBSON 






dBASE COMPILERS 


TABLE 1: Compiler Features 



FOX 

NANTUCKET 

WORDTECH 

PRODUCT 

Foxbase+ 

Clipper 

Quicksilver 

VERSION 

1.2 

Autumn 86 

1.0c 

PRICE 

$395 

$695 

$599 

NETWORK CAPABILITY 

$995" 

Included 

Add. $99 

NATIVE/INTERMEDIATE CODE 

Int. 

Native 

Both 

LINK STEP NEEDED 

O 

• 

Two 

STANDARD DOS LINKER 

N/A 

• 

• 1st step 

O 2nd step 

LINKER SUPPLIED 

N/A 

• 

• 1st step 

O 2nd step 

USE dBASE INDEX FILES 

O 


• 

SIZE 

Number of disks 

2 

3 

8 

Number of files 

4 

9 

25 

Total file size 

632KB 

461KB 

1,250KB 

SYSTEM REQUIREMENTS 

Free memory 

375KB 

200KB 

256KB 

Earliest DOS version 

2.0 

2.0 

3.1 

Uses 8087 

• 

• 

O 

• = Yes O = No 

N/A = Not applicable 

a Total cost for version with network capability. 


Clipper and Foxbase + produce native and intermediate code, respectively. Word- 
Tech’s Quicksilver attempts to provide the best of both worlds by producing both. 


A compiler, on the other hand, is 
typically sold with a license for unlim¬ 
ited distribution of end-user applica¬ 
tions. Each copy of a compiler entitles 
the developer to sell an unlimited num¬ 
ber of copies of a program, and each 
such copy runs without needing a copy 
of dBASE or of the compiler. If the fin¬ 
ished application needs to be executed 
by a runtime system, such a system may 
also be obtained with an unlimited dis¬ 
tribution license. Therefore, despite the 
relatively high initial cost of a compiler, 
a major consideration in using one is 
the cost savings from buying a copy of 
the compiler for each development ma¬ 
chine, as opposed to buying a copy of 
dBASE for each end user system. 

The design of a dBASE compiler 
involves several choices. The first is 
whether to produce stand-alone native 
code or semicompiled pseudocode. As 
will be shown, the former does not 
necessarily yield a performance advan¬ 
tage over the latter. 

Another choice the designer makes 
is which mode of dBASE to support. Ash¬ 
tonTate’s product is really meant to 
perform two functions. One is that of 
an interactive data entry and query envi¬ 
ronment; the other that of a traditional 
programming language. The dBASE hi 
programming language functions are 
used far more than the interactive data 
entry and query functions. Many users 
execute applications, preprogrammed 
by others, without an awareness of the 
capabilities of the language that are not 
used in the particular application. Be¬ 
cause of its prevalence and because this 
matches the traditional usage of other 
compiled languages, dBASE compilers 
typically have supported only this 
mode of operation. 

But increasingly, sophisticated end 
users are discovering the full power of 
dBASE in and are beginning to use it in 
the interactive mode. They are also 
writing programs, but these are usually 
of an ad hoc, informal nature rather 
than the polished efforts of the profes¬ 
sional programmer. The situation with 
these dBASE users is similar to that of 
the expert spreadsheet users, in which 
macro programs are written to support 
a primarily interactive mode of opera¬ 
tion. Here, too, a compiler can help. 

Both modes of dBASE use are cov¬ 
ered among the three products that are 
reviewed here. Clipper and Quicksilver 
address only the preprogrammed mode 
of dBASE, while Foxbase+ attempts to 
improve on all areas in which dBASE can 
be used, including interactive process¬ 
ing. The compilers’ features are com¬ 
pared in table 1. In that table, each 


compiler’s memory requirement is the 
minimum free memory above DOS and 
other resident programs, that is, what is 
reported as memory available by 
CHKDSK. The compiler’s total file size 
includes the compiler itself, the linker 
(if supplied), the debugger, and all li¬ 
braries and object code modules. Stand¬ 
alone utilities and sample programs are 
excluded. The following is a look, first 
at each compiler’s individual installa¬ 
tion, operation, and documentation, 
then at the three as they compare head- 
to-head in various aspects of their im¬ 
plementation and performance. 

Fox Software. Foxbase + is the closest of 
the three compilers to dBASE, and it is, 
in concept, different from the other 
products reviewed. Besides being a 
compiler, or at least a pseudocompiler, 
it is also a full dBASE hi work-alike, im¬ 
plementing almost all of the interactive 
features of the Ashton-Tate product. Al¬ 
though not a true compiler, it is in¬ 
cluded in this comparison for two rea¬ 
sons: it implements the most dBASE fea¬ 
tures, and it far surpasses the others in 
speed of both development and execu¬ 
tion. As amazing as it seems, Foxbase+ 
pseudocode runs faster than the native 
code of either Clipper or Quicksilver, 
and its file operations match or surpass 
dBASE hi Plus in speed. To keep the 
comparison meaningful, the emphasis 
will be on how Foxbase+ compiles and 


runs prewritten programs, not how 
closely its interactive features mimic the 
corresponding features of dBASE III. Suf¬ 
fice it to say that the capabilities and 
user interface of Foxbase+ are close 
enough to those of dBASE hi Plus that for 
all practical purposes, the two are func¬ 
tionally identical. The plus sign ( + ) on 
the product’s name identifies this ver¬ 
sion as compatible with dBASE in; the 
original Foxbase without the + is a 
dBASE ii work-alike and is still available. 

The installation of Foxbase+ is 
somewhat similar to that of the latest 
unprotected version of dBASE hi Plus. 
Although the distribution disks are not 
copy protected, the main Foxbase + hie 
cannot be executed until it is activated 
with a serial number and password. The 
product comes with two passwords: one 
in a sealed envelope, the other open. 
The latter activates the demonstration 
mode, which limits Foxbase+ to work¬ 
ing with databases of no more than 120 
records. The user may test the product 
in this form and return it for a refund if 
it proves unsatisfactory, provided that 
the password that activates the produc¬ 
tion version remains in its sealed envel¬ 
ope. If the user decides to keep the 
product, he opens that envelope and re¬ 
peats the activation procedure with the 
new password found there. All files, 
however, may be backed up both be¬ 
fore and after activation. 
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Installation is completed by copy¬ 
ing the activated main file and its over¬ 
lays and other auxiliary files to working 
disks or directories; a batch file that au¬ 
tomates this function is provided. Run¬ 
ning FoxbaseH- from diskettes, although 
somewhat cumbersome, is quite possi¬ 
ble and is much more practical than 
running the other compilers or dBASE hi 
itself on such a system. 

The FoxbaseT compiler produces 
intermediate pseudocode in files with a 
.FOX extension. It can process a series 
of source files at one invocation; the list 
of files must be given on the command 
line that invokes the compiler. Each in¬ 
put file produces a separate .FOX file. 
The compiler assumes no default exten¬ 
sion for source files, so the .PRG exten¬ 
sion on those files must be specified for 
each file name. However, as compensa¬ 
tion, the compiler allows standard DOS 
wild cards in the input hie names, and 
processes all source hies that match the 
specihcation. No link step is required. 

The pseudocode is executed by the 
main FoxbaseT program, which is a full 
interactive dBASE hi work-alike. Its user 
interface is uncannily similar to that of 
dBASE, and, as is the case in dBASE, that 
interface can be tailored by means of a 
CONFIG.FX hie that performs the same 
function at start-up as the CONFIG.DB 
hie does for dBASE. In fact, both prod¬ 
ucts can be conhgured by the same hie, 
because if FoxbaseT cannot hnd a 
CONFIG.FX hie, it will instead use a 
CONFIG.DB hie, if one exists. 

Actually, interactive FoxbaseT can 
run either precompiled .FOX hies or 
.PRG source hies. When FoxbaseT 
needs to load a program or procedure 
hie, it hrst searches for a .FOX hie; if 
one is not found, it loads the .PRG hie 
and compiles it on the fly. In either 
case, the execution time is the same be¬ 
cause the program is executed as pseu¬ 
docode. So why precompile? Because 
the load time is greater for .PRG than 
for .FOX hies, and the difference is es¬ 
pecially noticeable for large programs 
loaded from within other programs. 

As further evidence of its close 
compatibility with dBASE III, FoxbaseT 
provides a functionally identical full¬ 
screen editor, and through the CONFIG 
hie, the user also can specify an alter¬ 
nate editor to be invoked by MODIFY 
COMMAND. When a source hie is 
changed with MODIFY COMMAND, the 
.FOX hie, if any, is deleted, so that the 
next execution forces reloading and re¬ 
compilation of the newly updated pro¬ 
gram. It would be better if the pseudo¬ 
code from the newly compiled version 
were saved out to disk, but only the 


stand-alone compiler can write .FOX 
hies. However, during development it is 
entirely feasible to work directly with 
source hies, or a mix of source and 
pseudocode, thereby making it unnec¬ 
essary to run the compiler after every 
change to a source hie. 

As with dBASE, FoxbaseT provides 
an optional runtime system that runs 
only precompiled pseudocode hies, 
without providing any of the interactive 
facilities. The price of the runtime sys¬ 
tem ($500) includes a license for unlim¬ 
ited distribution of FoxbaseT applica¬ 
tions. Thus, the total cost of a develop¬ 
ment and runtime system comes to 
about $900, which is less than the price 
of a functionally equivalent package 
consisting of dBASE iii, plus one of the 
other compilers. However, for users 
who already own dBASE hi, the $900 
must be compared to the price of an 
alternative compiler alone. 

The Foxbase+ documentation con¬ 
sists of a single, standard-sized binder 
containing some 330 pages. This man¬ 
ual covers not only the installation, con¬ 
figuration, and operation of the system, 
but also provides a complete, if some¬ 
what terse, reference to the FoxbaseT 

C Upper is the most tradi¬ 
tional of the three dBASE 
products, operating in the 
familiar two-step process of 


a classic language compiler. 



language. Although it is nearly as com¬ 
plete as the comprehensive dBASE iii 
documentation, it is not meant as a tu¬ 
torial in either database systems or in 
the dBASE III language. The Foxbase 
documentation, rather, is in the tradi¬ 
tion of most compiler documentation 
that assumes some knowledge on the 
users part of the underlying language; 
as such it is quite good. 

Nantucket Corporation. Clipper is the 
most traditional of the three products, 
operating in the two-step process of a 
classic compiler: compilation to stan¬ 
dard object code, then linking to a pro¬ 
duce a stand-alone .EXE file. And, as is 
the case with most such compilers, the 
license agreement allows unlimited dis¬ 
tribution of compiled applications. Fur¬ 
ther, Nantucket has removed copy pro¬ 
tection from the latest version of Clip¬ 
per. The product is installed by copying 


all the files to working disks or directo¬ 
ries, and a batch file is provided to au¬ 
tomate this process. Instructions also 
are provided for installing and running 
Clipper on a diskette-drive-based sys¬ 
tem, although such operation is more 
than a little inconvenient. 

The compiler accepts the name of 
a single source file on the command 
line, like dBASE. All source files that are 
mentioned in DO and SET statements 
within the root file, and the hies men¬ 
tioned in those, are automatically pro¬ 
cessed. Clipper is intelligent enough to 
differentiate between names of stand¬ 
alone hies and of procedures, and will 
look for stand-alone .PRG hies only for 
those procedure names that did not oc¬ 
cur in procedure hies. Each execution 
of the compiler creates one object hie 
that contains the output of all the 
source hies processed. 

An alternate method of specifying 
the names of hies to be compiled is by 
means of a control hie containing a list 
of hie names. In that case, the automatic 
compilation feature is disabled, and 
only the named hies are processed. 

This may be used to specify hies that 
have names generated by macro substi¬ 
tution (for example, SET PROCEDURE 
TO &SOMEFILE), or to split an applica¬ 
tion’s object code into two or more 
hies for sharing with other programs. 

Clipper comes with a customized 
version of the Phoenix PLINK86 linker, 
but the standard DOS linker also can be 
used. The Phoenix product allows the 
building of overlays to accommodate 
large applications on systems with lim¬ 
ited memory, but at the expense of sig¬ 
nificantly longer link times. Both the 
compiler and linker support full path 
names, and the compiler returns DOS 
error-level codes on compilation errors, 
allowing the efficient automation of the 
compile/link process with batch hies. 
Several sample batch hies are provided. 

Clipper’s documentation is the 
weak link in an otherwise hne product. 
The main manual is the familiar three- 
ring binder in a slipcase; its size 
matches the original dBASE iii (pre-Pius) 
manual. But the current version, dated 
Autumn 1986, comes with a manual for 
the Winter 1985 version and a substan¬ 
tial supplement booklet in a totally dif¬ 
ferent format—spiral-bound with pages 
that are a different size and shape. The 
supplement contains information on en¬ 
hancements added to the Winter 1985 
version, but it mixes together features 
that are new dBASE enhancements with 
those that are extensions of previous 
extensions to dBASE. This may be work¬ 
able to users already familiar with Clip- 
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per, but it is confusing for those new to 
this compiler, and unusable for those 
completely unfamiliar with dBASE. Nan¬ 
tucket does, however, plan to revise 
and integrate Clipper’s documentation. 

Using the two manuals (the base 
documentation with the supplement) 
would be bad enough, but even they 
are not complete. Additional informa¬ 
tion on still more changes and enhance¬ 
ments is provided in a READ ME file 
and five .DOC files. What is more, this 
entire body of documentation must be 
used in addition to, not in place of, Ash¬ 
tonTate's voluminous dBASE manuals, 
because all of it covers only the differ¬ 
ences from the base language defini¬ 
tion—and no indexes are provided in 
either of the two main books. 

WordTech Systems. Quicksilver is an 
update of WordTech’s dB III compiler 
(which is no longer available). The pre¬ 
vious product was a semicompiler that 
produced pseudocode for a runtime 
interpreter, but Quicksilver can pro¬ 
duce native code. Otherwise, the two 
are quite similar in character, and 
Quicksilver can be considered a natural 
evolution from the last version of dB 
III. Through most of the development 
cycle, Quicksilver works just like dB III, 
because it produces pseudocode (called 
d-code) as an intermediate step. Testing 
and debugging is performed at this 
stage, with the conversion to native 
code performed only when the pro¬ 
gram is ready to go into production. 

The package includes a demonstra¬ 
tion version of the compiler that is lim¬ 
ited to processing databases of no more 
than 16 records. Thus, a user may try 
out most functions before breaking the 
seal on the package containing the full 
version. If the product is found to be 
unsatisfactory, it may be returned for a 
refund as long as the operational copy 
remains sealed. This seems a reason¬ 
able approach, but it has one disadvan¬ 
tage. Although the demonstration ver¬ 
sion can compile any program the full 
version can, it cannot produce native 
code, and evaluating the compiler only 
at the d-code stage does not give a true 
picture of its performance. 

Neither version of the compiler is 
copy protected, and installation involves 
simply copying the many files into 
working directories of a hard disk. (Al¬ 
though a hard disk is not mentioned as 
a requirement, operating Quicksilver on 
a diskette-drive-based system is not 
practical.) Also, the installation process 
is not documented very well: although 
the various files making up the compil¬ 
er package are described in a READ.ME 
file, no information is included as to 


which are required, which are optional, 
and which must be in which directo¬ 
ries. An installation program or batch 
file to perform the copy would be most 
useful. The supplied INSTALL program 
does not perform this function; it mere¬ 
ly modifies the link library to reflect the 
hardware characteristics of the system. 
This phase of the installation is also in¬ 
adequately described. 

The creation of a stand-alone .EXE 
file from .PRG source code requires 
four steps: compilation to d-code, link¬ 
ing of the d-code modules, conversion 
of d-code to standard OBJ files, and fi¬ 
nally, linking with a standard DOS link¬ 
er. This process is not as onerous as it 
seems, because testing and debugging 
are performed at the d-code stage, so 
only the first two steps are repeated 
during development. The final two 

Quicksilver's automatic 
compilation is a useful fea¬ 
ture, but it cannot differen¬ 
tiate between procedures 
and stand-alone files. 


steps are typically performed only prior 
to distribution, although they might be 
required more often if the purpose of 
the testing is to optimize the execution 
time of the native code. 

The compilation step can process a 
series of source files in sequence; the 
list may be specified in the command 
line or in a separate control file. In ad¬ 
dition to the files explicitly named by 
either of these methods, the compiler 
may be instructed to automatically pro¬ 
cess all files mentioned in DO <file>, 
SET PROCEDURE, and SET FORMAT 
statements in any of the named files. In 
many cases it is possible to compile all 
of the modules of an application merely 
by naming the root file; the most com¬ 
mon reason for naming more files is 
when file names are generated by ma¬ 
cro substitution, as in SET PROCEDURE 
TO &SOMEFILE. A separate d-code file 
is created from each source file. 

This automatic compilation is a 
useful feature, but its implementation 
has limitations. Unlike Clipper, Quick¬ 
silver cannot differentiate between 
names of procedures and stand-alone 
files. Given the statement DO ABC, it al¬ 
ways will look for the file ABC.PRG and 
issue a warning message if such a file 


cannot be found. An option is provided 
to turn off such warnings, but then no 
notification is given of a bona fide miss¬ 
ing file error. On the other hand, if 
ABC exists both as a separate file and as 
a procedure in another file, both copies 
get converted to d-code and are subse¬ 
quently linked into the executable file, 
and the path of execution may well go 
to the wrong one. 

In operation, the compiler exhibits 
several anomalies. The first is lack of 
support for paths in source file names, 
both those explicitly named on the 
command line and those that are men¬ 
tioned in DO and SET statements in the 
source file. This is documented in the 
READ.ME file as an “execution discrep¬ 
ancy.” Presumably this problem will be 
fixed in a subsequent release. 

The second problem is more seri¬ 
ous because it is a direct result of the 
compiler’s design; that is, WordTech 
Systems considers it a feature. D-code 
files produced by the compiler are 
identified by prefixing the source file 
name with an @ sign. For example, the 
source file ABC.PRG creates an output 
file named ©ABC.PRG. If the source file 
name is already eight characters long, 
the last character is dropped. Alternate¬ 
ly, a command-line switch can be set to 
instruct the compiler to overlay the first 
character instead. The DOS file-naming 
conventions are already restrictive 
enough, but this scheme effectively 
limits file names to seven characters— 
moreover, it is unnecessary because 
DOS provides a three-character exten¬ 
sion just for the purpose of differentiat¬ 
ing file types. With approximately 40 
legal file-name characters, some 64,000 
different three-character extensions are 
available. It seems that WordTech could 
have chosen one of those and left the 
user’s file names alone. 

The third problem is a result of the 
design of Phoenix’s PLINK86 linker, 
which was used to construct the com¬ 
piler .EXE file. If the compiler has been 
invoked with a specific path, such as 
\ DBASE \QS\DB3C, and if that path is 
not part of the DOS search sequence 
that is specified by the user in the PATH 
command, then the compiler’s overlays 
cannot be found. 

Once all of an application’s source 
files are compiled, the second step 
gathers together all of the d-code files. 
As with the compiler, the d-code linker 
automatically processes all files men¬ 
tioned in DO and SET statements in 
that file and all subsequent files; howev¬ 
er, unlike the compiler step, this feature 
cannot be turned off. In addition, an ex¬ 
plicit list of files may be specified on 
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Microprocessor development 
tools without the shock 
of a big price tag. 

The AVMAC family of assemblers from Avocet 
lets you develop microprocessor code on your 
personal computer or VAX. Avocet has been 
developing PC software since before there were 
PC’s. Our products have been refined over sev¬ 
eral generations giving you powerful and flexible 
development tools. They work with your existing 
operating system and text editor, so they’re 
easy to install and easy to use. 

Do all of your development on 
a single PC or VAX without 
switching systems. 

If your next project calls for a different micro¬ 
processor, just call Avocet. There are Avocet 
assemblers for most common microprocessor 
families. So modifying your development system 
is as easy as changing diskettes. Check the 
chart-the assembler you need is probably there. 


Call 1-800-448-8500. 

Avocet Systems Inc., 120 Union St. 
P.O. Box 490, Rockport, ME 04856 


With Avocet, you’re wired into a 
family of support products you 
can trust. 

Each assembler package includes the AVLINK 
linker, AVLIB librarian, AVREF cross-reference 
generator and other utilities. And Avocet also 
offers you a host of other tools you need, such 
as TRICE self-powered in-circuit emulators. 
AVPROM programmers, text editors and the 
AVSIM full-screen simulator/debugger. So the 
PC on your desk can hold a workbench full of 
development tools. 

Try before you buy. And we’ll 
ship in 48 hours or less. 

You probably need your tools right away. And 
that’s when you’ll get them. When you order 
from Avocet, we’ll also send you a complete 
demonstration kit for both our assembler 
and our AVSIM simulator/debugger. 

Try the demo for thirty days-if you aren’t 
completely satisfied, we’ll refund your purchase 
price, less $35.00 for the demo disk. That’s 
yours to keep, which is a good deal by itself! 
We’re sure you’ll find Avocet the best connec¬ 
tion you’ve ever made. 
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the command line or in a control file. 

As a consequence of the unfortunate 
naming convention at the d-code stage, 
the linker must be told if compiler out¬ 
put files are named by replacement of 
the first character instead of the last. 

The d-code linker operates in two 
modes, depending upon whether the 
output is intended for execution as 
d-code or for conversion into a native 
code .EXE file. In the first case, three 
output files are produced. For an appli¬ 
cation with a root program named 
ABC.PRG, the output files would be 
ABC.EXE, ABC.OVL, and ABC.DBC. The 
size of the .EXE file is always 133KB, re¬ 
gardless of the size or nature of the ap¬ 
plication program; it is, in fact, the run¬ 
time system that interprets the applica¬ 
tion-specific d-code contained in the 
other two files. Each application there¬ 
fore replicates the common runtime 
code, unnecessarily taking up process¬ 
ing time to create it and disk space to 
store it. It would be much more effi¬ 
cient to provide a single copy of the 
runtime system. 

In the linker’s other mode, only 
the .DBC file is created. It cannot be ex¬ 
ecuted, but must be processed with the 
optimizer program into .OBJ format, 
then linked with a DOS linker. For a 
root source file, the optimizer creates 
five .OBJ files and a linker control file 
that provides the names of these object 
files, the name of the output .EXE file, 
and the names of link libraries. The op¬ 
timizer automatically calls the DOS link¬ 
er; a command-line parameter controls 
whether this is the standard LINK.EXE 
of DOS or Phoenix’s PLINK86. However, 
neither one of these linkers is provided 
with the Quicksilver package. 

With its four steps, Quicksilver is 
more complex in operation than the 
other two products. The process may 
be automated with batch files, but this 
is more tedious than it needs to be be¬ 
cause of the incomplete path support 
and the fact that the various programs 
do not return DOS error-level codes. A 
compiler design such as this one makes 
sense only if stopping at the interme¬ 
diate code stage saves a significant 
amount of time over the creation of na¬ 
tive code .EXE files; however Quicksil¬ 
ver spends too much time doing unnec¬ 
essary things at this stage. Although the 
concept is good, the implementation 
has a some major design flaws. 

Quicksilver’s documentation, how¬ 
ever, is more than adequate. It consists 
of a single binder, in standard format 
with a slipcase, containing some 360 
pages. All of the information is specific 
to Quicksilver, with no duplication of 


dBASE hi documentation. Language fea¬ 
tures are described only to the extent 
that they differ from the dBASE standard. 
The operation of the compiler and con¬ 
siderations of program efficiency are 
covered very thoroughly. The major fail¬ 
ing, as mentioned, is the sketchy de¬ 
scription of the installation process. The 
manual does include a useful glossary 
and a good index. 

dBASE III COMPATIBILITY 

Regarding file compatibility, all data¬ 
base, label, and report files are inter¬ 
changeable among dBASE hi and the 
three compilers, but index files are a 
different matter. Clipper and Foxbase+ 
implement a different, incompatible in¬ 
dex structure. They cannot use index 
files that have been created by dBASE, 
and dBASE cannot use theirs. 

Within Foxbase+, the conversion 
from dBASE to FoxbaseT index format is 
performed automatically as required. 
Whenever an existing index file is ac- 

A// database, label, and 
report files are interchange¬ 
able among dBASE III and 
these compilers, but index 
files are another matter. 


cessed, FoxbaseT tests whether it is in 
its own format or that of dBASE; if it is 
the latter, a new index file is generated 
and saved on the fly, using the key ex¬ 
pression obtained from the dBASE index 
file. Clipper provides a simple program 
for creating indexes, but the user must 
provide the key expression. 

These nonstandard indexes are 
identified by different extensions (.IDX 
in FoxbaseT, .NTX in Clipper), so that 
both they and dBASE index files may 
coexist. However, updating files alter¬ 
nately with a compiler and dBASE even¬ 
tually will render one set of indexes out 
of date. This is less likely with Fox- 
base+, which is so much like dBASE iii 
that it is really unnecessary to use both 
products on the same set of data. How¬ 
ever, it is quite likely that dBASE would 
be used for interactive testing of Clip¬ 
per-developed programs. 

The differences in index formats 
are supposedly for purposes of efficien¬ 
cy. But is the gain in performance really 
worth the problems of incompatibility 
and of maintaining two sets of indexes? 


As shown by Quicksilver and other 
products such as Fox & Geller’s Quick- 
index, an index structure compatible 
with that of dBASE can produce results 
that are just as good. Quicksilver in¬ 
dexes, although not identical with those 
created by dBASE, are fully compatible, 
and provide performance that is better 
than that of Clipper and about equal to 
that of FoxbaseT. 

Each of these compilers supports a 
slightly different version of the lan¬ 
guage. Each is both a subset, because it 
does not implement all of the dBASE fea¬ 
tures, and a superset, because it adds 
some features; yet all three differ in the 
features they do not support and the 
features they add. Tables 2 and 3 sum¬ 
marize respectively the major deletions 
from and additions to the dBASE lan¬ 
guage by the three products. 

Because the dBASE language is de¬ 
fined only in actual commercial releases 
of the product, it is inevitable that some 
lag will occur between a new Ashton¬ 
Tate release and the implementation of 
its features in the after-market. Howev¬ 
er, in the case of Clipper and Quicksil¬ 
ver, most of the missing features are 
not the result of playing catch-up, but of 
conscious design decisions. 

It is certainly reasonable to assume 
that commands such as ASSIST, HELP, 
and MODIFY COMMAND, and SET op¬ 
tions such as STEP, ECHO, DEBUG, and 
DOHISTORY, are used only from the 
dot prompt and are not needed under 
program control. (Even Ashton-Tate’s 
dBRUN, the runtime system for execut¬ 
ing encrypted .PRG files, omits support 
for these features.) It is also under¬ 
standable that commands for interactive 
creation of databases, screens, reports, 
and mailing labels are not supported by 
the two compilers. In most cases, these 
are created once when an application is 
first installed, and it is not necessary to 
change them from within a program. 
Both Clipper and Quicksilver provide 
stand-alone file creation utilities (these 
are described later in the article). And, 
with the exception of index files as 
mentioned above, files for any of the 
compilers may be created by dBASE. 

But the dBASE iii language also pro¬ 
vides a capability of creating data files 
under program control, not only from 
interactive input. This is accomplished 
via the CREATE command with the 
FROM option. The file that is named in 
the FROM clause is a structure file typi¬ 
cally created by the command COPY 
STRUCTURE EXTENDED; it is a data file 
describing the fields of another data 
file. The structure file may be modified 
under program control, then used to 
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create a new data file. All three prod¬ 
ucts implement the COPY STRUCTURE 
EXTENDED and CREATE FROM com¬ 
mands. In addition, Clipper accepts the 
plain CREATE command, but executes it 
differently than dBASE. Instead of asking 
the user for input to define the new 
file’s structure, Clipper creates an empty 
structure hie; then, records defining the 
structure may be written into the hie 
under program control. It therefore 
would be possible, if not very useful, to 
duplicate through programming the in¬ 
teractive CREATE and MODIFY 
STRUCTURE commands of dBASE hi Plus. 

Both Nantucket and WordTech 
chose not to implement the interactive 
data input commands such as APPEND, 
BROWSE, CHANGE, EDIT, and INSERT. 
The Quicksilver documentation makes a 
persuasive point that such commands 
are a hazard to data integrity because 
they allow the input of unvalidated data 
directly into data hies. WordTech argues 
that the proper way to enter data is to 
write a program to accept user input 
into memory variables, validate it, and 
only then apply it to the database. 

Methods are available for ensuring 
data integrity even with automatic input 
procedures, and many traditional appli¬ 
cations are programmed in such a way. 
This was amply demonstrated when an 
attempt was made to test these compil¬ 
ers on several large production applica¬ 
tions: most of them used some form of 
input that is not supported by either 
Clipper and Quicksilver. 

Foxbase+, on the other hand, at¬ 
tempts to duplicate most of the features 
of dBASE, including the interactive ones. 
Its list of missing and added features is 
the shortest, thus it is the closest in ca¬ 
pabilities to dBASE. Although the most 
useful data entry commands are imple¬ 
mented, some of the newer conve¬ 
niences, such as CATALOG, VIEW, and 
QUERY files, are missing. Because they 
are most useful in an interactive data 
query mode, it is not surprising that 
they are missing from Clipper and 
Quicksilver, but their absence from 
Foxbase+ makes that product less than 
an exact replacement for dBASE hi Plus. 

The enhancements offered by each 
of these products are mixed blessings. 
Some of them, such as memory arrays 
and multiple relations, address serious 
limitations of dBASE hi and are indeed 
useful, but they come at a price. One of 
the major advantages of using dBASE hi 
is that it is so widely accepted; like the 
IBM PC itself, it has come to be the de 
facto standard, shortcomings and all. 
Deviating from that standard should not 
be done lightly. Incorporating the en- 


TABLE 2: Compiler Language Deficiencies 



FOX 

NANTUCKET 

WORDTECH 

Product 

Foxbase + 

Clipper 

Quicksilver 

APPEND 

• 

O* 

O* 

ASSIST 

O 

O 

O 

BROWSE 

• 

o 

o 

CATALOG files 

O 

o 

o 

CHANGE 

• 

o 

o 

CREATE (database) 

• 

0 be 

Q C d 

CREATE/MODIFY* 

• 

o 

o 

DISPLAY/LIST MEMORY 

• 

o 

• 

DISPLAY/LIST STATUS 

• 

o^ 

o 

DISPLAY/LIST STRUCTURE 

• 

o 

• 

EDIT 

• 

o 

o 

ERROR ( ) 

• 

o 

• 

HELP 

• 

o 

o 

INSERT 

• 

o 

o 

LOAD 

• 

o 

• 

MESSAGE ( ) 

• 

o 

• 

QUERY files 

o 

o 

o 

RETURN TO MASTER 

• 

o 

• 

SET (Menu-driven) 

• 

o 

o 

SET convers. items/ 

• 

o 

o 

SET ORDER 

• 

• 

o 

VIEW files 

o 

o 

o 

Foreign hie formats * 

o 

o 

o 

This list of dBASE III features is not complete—each of these commands is included here only to point 
out that it is not supported by one or more of these compilers. 

• = Implemented O = Not implemented 
a APPEND FROM <file> and APPEND BLANK are implemented. 
b Creates an empty Structure Extended file. 
c CREATE <file> FROM <strucfile> is implemented. 
d A stand-alone utility for creating databases is provided. 
e CREATE/MODIFY COMMAND, LABEL, REPORT; MODIFY STRUCTURE, 
f SET TALK, HELP, DEBUG, STEP, SAFETY, MENU, etc. 

g SDE format is supported in COPY and APPEND, but not DIF, WKS, SLK, and PFS formats. 


Clipper and Quicksilver address only the preprogrammed mode of dBASE hi Plus, 
while Foxbase + supports most of its interactive processing features as well. 


TABLE 3: Major Language Enhancements 



FOX 

NANTUCKET WORDTECH 

Product 

Foxbase+ Clipper 

Quicksilver 

Memory arrays 

• 

• 

O 

Multiple relations 

• 

• 

O 

Edit memo during browse 

• 

O 

o 

Memo manipulation routines 

O 

• 

o 

User-defined functions 

O 

• 

• 

C and ASM subroutines 

o 

• 

• 

Programmable end-user help 

o 

• 

o 

Execute interrupts 

o 

o 

• 

Command-line parameters 

o’ 

• 

• 

Menu structures 

o 

• 

o 

Windowing 

o 

o 

• 

Port I/O 

o 

o 

• 

Max. number of open hies 

48 

15 

80+ 

• = Yes O = No 





Foxbase +, in keeping with its attempts to duplicate the implementation of dBASE hi 
Plus, also provides the fewest enhancements to the language facilities. 
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hancements of one compiler into a pro¬ 
gram means that program cannot be ex¬ 
ecuted under another compiler; more 
significantly, such a program cannot be 
tested interactively with dBASE. 

The most welcome extensions— 
arrays and multiple relations—are pro¬ 
vided by Clipper and FoxbaseT. In 
Clipper, arrays are always private (local 
to the procedure in which they are de¬ 
clared) and limited to one dimension; 
Foxbase+ arrays may be either one or 
two dimensional and either public or 
private. Clipper allows as many as eight 
relations out of one data area; Fox- 
base + sets no limit. 

Clipper and Quicksilver both pro¬ 
vide for user-defined functions (UDFs), 
which are value-returning subprograms 
similar to the built-in functions of dBASE 
hi. It is possible to effectively expand 
the syntax of the language by adding 
what become key words. Although the 
same effect can be achieved with proce¬ 
dures that return values in global vari¬ 
ables, UDFs create more readable code 
because it is immediately obvious that a 
value is being returned. Otherwise, the 
same variable scoping rules apply to 
UDFs as to other subprograms in dBASE 
in: variables known at the level of the 
calling procedure are available to the 
function; parameters and variables de¬ 
clared within the function are local. 

UDFs may be written in C or as¬ 
sembly language, as well as in dBASE. 
This is an easier interface than the one 
provided by the LOAD and CALL state¬ 
ments of dBASE (also implemented in all 
three compilers) because the functions 
greatly simplify the returning of values 
from the foreign language to the dBASE 
calling procedure. Clipper and Quick¬ 
silver are both true compilers that pro¬ 
duce linkable object code, thus at link 
time the incorporation of foreign lan¬ 
guage code is no more difficult than 
linking in separately compiled modules. 
Libraries of UDFs for Clipper are avail¬ 
able, such as Tom Rettig’s Library, Clip¬ 
per Edition, (see Product Watch, Dave 
Browning, this issue, p. 179). 

Foxbase+ and Quicksilver circum¬ 
vent the operating system’s limitation of 
15 files open at once. DOS allows at 
most 20 file handles, then uses 5 of 
them for standard input, standard out¬ 
put, standard error, printer, and serial 
port, leaving 15 for use by the program. 
With clever programming, it is possible 
to create the effect of more files open 
at once by closing files whenever a new 
one needs to be opened and no more 
handles are available. The position in 
the file just closed is saved, so that it 
may be repositioned when reopened 


(perhaps causing the closing of another 
file) for the next I/O request. Files that 
have been accessed in this mode are 
said to be virtually open. The allocation 
of a small number of physical handles 
to a larger number of files is analogous 
to the process of virtual memory man¬ 
agement, in which a small amount of 
physical memory simulates a larger 
amount of logical memory. 

Foxbase+ uses this approach to ex¬ 
pand the total number of open files to 
48. Within this number, the program is 
allowed as many as 10 database files 
(the same as dBASE hi) and no more 
than 21 index files. A smaller limit may 
be set in the CONFIG.FX file. 

For Quicksilver, the upper limit on 
concurrently open files is not specified, 
but WordTech guarantees that 10 data¬ 
base files, each with as many as 7 index 
files, may be logically opened at one 
time. The runtime file system manages 
these files among 3 to 10 physical file 

T he most welcome exten¬ 
sions to the dBASE III lan¬ 
guage-arrays and multiple 
relations—are provided by 
Clipper and FoxbaseE. 


handles; the number is set by modifying 
a link-time library with the installation 
program. The remaining handles (from 
the total of 15) are available for other 
types of files, such as format, alternate, 
report, and label. Note that file handles 
are never needed for procedure files, 
because procedures are incorporated 
into the load module at link time. 

Of course, this capability also 
comes at a price. Virtual file processing 
takes more time because if a file is 
closed and later reopened, additional 
processing and disk accesses are re¬ 
quired to close and open the file, and 
its data must always be read in from 
disk. When a file remains open, the data 
can remain in the system buffer, and, 
most likely, the next I/O request can 
transfer data without performing a time- 
consuming physical disk read. 

When concurrent processing of a 
large number of files is mandatory, us¬ 
ing a virtual file manager is certainly 
easier than programming the equivalent 
logic in standard dBASE hi. But an im¬ 
mutable rule of system development 
states that if the program ever needs to 


be returned to the standard, the effort 
required to remove an enhancement is 
proportional to the fourth power of the 
effort saved by the enhancement. 

Clipper and Quicksilver provide a 
means of switching the enhancements 
on and off. In the former, if a public 
variable named CLIPPER is defined, the 
compiler initializes it to the value 
.TRUE. To dBASE, this name has no spe¬ 
cial meaning, and it is initialized, as are 
all public variables, to a .FALSE value. 
Therefore, a program may incorporate 
the following logic: 

IF CLIPPER 

Clipper enhancement statements 
ELSE 

Normal cIbase statements 
ENDIF 

Quicksilver, on the other hand, 
compiles lines beginning with the spe¬ 
cial sequence * \, which dBASE consid¬ 
ers as a comment (because it begins 
with a *). A compile-time switch may be 
set to ignore this feature, in case the 
source contains real comments begin¬ 
ning with these two characters. 

The ability to turn off enhance¬ 
ments, of course, addresses only the 
problem of syntax errors that dBASE 
generates when it encounters unimple¬ 
mented constructions in the source 
code. What this leaves unresolved is 
how to perform the equivalent func¬ 
tions in standard dBASE code. In most 
cases, it is not possible to emulate the 
enhancements, so that programs using a 
specific compiler’s features effectively 
become a language foreign to dBASE. 

Some of the more comprehensive 
enhancements are indeed hard to resist. 
Clipper implements two very useful fea¬ 
tures. The first is a menu system that 
automates point-and-shoot selections in 
several commands analogous to SAY, 
GET, and READ. Menus may be organ¬ 
ized either horizontally or vertically, 
and a brief explanation may be speci¬ 
fied for each entry. A highlight bar is 
moved through the selection with the 
cursor keys or by pressing the first let¬ 
ter of the menu text, and as each entry 
is highlighted, the explanation appears, 
1-2-3 style, on a message line. A menu 
selection is made by pressing the return 
key, PgUp or PgDn, whereupon the rel¬ 
ative number of the selected entry is re¬ 
turned in a menu variable. 

Clipper’s other major enhancement 
to dBASE is customized help. Pressing FI 
during full-screen entry invokes a pro¬ 
cedure called HELP.PRG (provided one 
had been linked into the load module, 
otherwise the keystroke will be ig¬ 
nored). As parameters, it receives the 
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BOB SIANTON HAD A GREAT IDEA. 
AN HOUR r- 

Appointments. Everybody 
takes them — dentists, auto¬ 
body shops, dance instructors. 

And lots of computer applica¬ 
tions need appointment 
screens. 

Bob thought that a calen¬ 
dar made a terrific graphic 
metaphor for taking appoint¬ 
ments. Simply use the arrow 
keys to pick an open date, then 
press the Enter key, and up 
pops an appointment window. 

Lucky for Bob, he’s a 
CLARION programmer, one of 

a fast growing cadre of super-productive application developers 

With CLARION'S Screener utility, he painted a white calendar on a black back¬ 
ground. Then he drew a white-on-blue track around the page and between the days. 

He typed in the days of the week — and voila! — a calendar! 

CLARION knows that a PC monitor is refreshed from memory, so it treats a 
screen layout like a group of variables. Just move data to a screen variable, and it 
shows up on the monitor. 

Bob set up dimensioned screen variables for the days of the month and a screen 
pointer for selecting a date, and he was done. Then Screener generated the code. 

Then Bob drew the appointments window, built an appointment file, filled in the 
connecting code and tested it — ONE HOUR AFTER HE STARTED! 

Testing was a breeze. Screener doesn't just write code, it compiles your source, 
displays a screen, gets the changes, then replaces the old code in your program. 

So here are Bob's appointment screens. You can see the source listing to the right. 

We marked all the code Screener wrote for him. 

WHY CLARION? 

Why are application developers everywhere 
changing to CLARION? 

Because CLARION gives you all the tools 
you need: a coupled compiler and editor; screen, 
report, and help generators; an import/export 
utility; a sort/backup/restore utility; a format¬ 
ted file dump; a DOS shell — and much more. 

Because with CLARION’s comprehensive 
data management routines, records can be 
locked and files shared on Novell®, 3COM®, 

IBM® PC Net & Token Ring, Multi Link®, and most other networks. 

Because CLARION is not hardware locked or copy protected. Ryn-time systems 
are free and soon you will be able to translate CLARION into native machine code 
(.EXEs). 

And best yet, the price of CLARION vl.l is just $395 plus shipping and handling. 

You’ll need an IBM PC or true compatible with 320KB of memory and a hard disk drive. CLARION vl.l 
) comes with a 30-day money back guarantee. 

So call now and order CLARION vl.l. or ask for our 
:d 16-page color brochure and reprints of major revi^"“ 


CLARION 


from BARRINGTON SYSTEMS, INC. 
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dBASE COMPILERS 

name of the calling program, the line 
within it where help was invoked, and 
the name of the variable that was wait¬ 
ing for input when FI was pressed. Us¬ 
ing this information, the program can 
display context-sensitive help messages. 
To facilitate this helpful aid, Clipper 
also provides commands to save and re¬ 
store the screen display. 

Quicksilver’s major extension is a 
windowing system implemented by a 
series of commands that parallel the op¬ 
erations with databases. Windows are 
created, opened, written to, and closed; 
saving and restoring the screen under¬ 
lying a newly opened window is per¬ 
formed automatically with no effort on 
the part of the programmer. 

Quicksilver also adds support for 
the low-level functions of DOS and 
BIOS interrupts and port I/O. The latter 
is useful mostly for implementing 
sounds on the speaker, because most 
other I/O activities are supported by the 
high-level features of the language. On 
the other hand, the ability to invoke 
DOS and BIOS interrupts directly is 
quite useful, permitting access to a 
number of system services that would 
not otherwise be available. 

Besides the features that are listed 
in tables 2 and 3, many other differ¬ 
ences of a more minor nature are pres¬ 
ent among the compilers. Some are ad¬ 
ditional features implemented as extra 
functions or as new options in existing 
commands, others are minor, but an¬ 
noying, deviations from the dBASE im¬ 
plementation. For example, Quicksilver 
requires that the fields, present in a 
SORT statement be separated by plus 
signs instead of commas. The documen¬ 
tation makes light of this seemingly mi¬ 
nor difference, but it misses one very 
significant point: a list delimited by 
plusses is one expression, and all the 
elements must be of the same type. On 
the other hand, the standard syntax al¬ 
lows sorting on a compound key made 
up of more than one type of variable. It 
is possible to insert functions to convert 
variables from one type to another, but 
this requires more changes than merely 
replacing commas with plus signs. 

In general, Quicksilver contains 
more of these annoyances than the oth¬ 
ers. It requires that the ON phrase spec-' 
ifying the sort key precede the TO 
phrase specifying the output file; stan¬ 
dard dBASE syntax allows either order. A 
PROCEDURE statement is accepted only 
if the first noncomment statement in 
the file is PROCEDURE, meaning that 
Quicksilver makes a distinction between 
procedure files and program files that 
can be called direcdy. This prevents the 


very useful construction, acceptable to 
dBASE, Clipper, and Foxbase+, of setting 
a procedure file from within itself: 

* Within file ABC 
SET PROCEDURE TO ABC 
DO MAIN 
PROCEDURE MAIN 


PROCEDURE ... etc. 

Also, in Quicksilver, UDFs must re¬ 
side in a separate file, while in Clipper 
they can be included in the main proce¬ 
dure or in any procedure file. 

Clipper has fewer of these imple¬ 
mentation differences. The key word 
REST is not supported as a scope:, but 
the equivalent WHILE .T. is suggested as 
a replacement. More significant is the 
fact that many standard dBASE functions 
are not included in the link library, but 
are supplied in several object files. The 
user must remember to specifically 
name them at link time, whereupon all 

Users of traditional pro¬ 
gramming languages will 
require some adjustment to 
work with the error report¬ 
ing of a dBASE compiler. 


are linked in without regard to how 
many are actually called. They also are 
provided in source code (dBASE, C, and 
assembly language), so the user may 
compile them and add them to the 
main Clipper library, or an auxiliary li¬ 
brary can be created. 

ERROR HANDLING 

Users of traditional programming lan¬ 
guages will require some adjustment to 
work with the error reporting of a 
dBASE compiler. Many seemingly simple 
errors are not caught at compilation, 
only at runtime. For example, mixing 
field names of different types in an ex¬ 
pression is not noticed by the compiler 
because the database structure that de¬ 
fines the field types is not known until 
runtime. Similarly, referencing an un¬ 
defined variable is not flagged because 
the compiler does not know if it is the 
name of a field in a data file or a public 
variable that has been defined in a pre¬ 
viously executed procedure. 

Given these limitations, all three 
compilers do a creditable job of discov¬ 


ering and reporting source code errors. 
In each case, the line in error and an 
error message are displayed on the 
standard output device. This output may 
be redirected to a printer or disk file. 
Using the latter approach, a program¬ 
mable editor may be set up to highlight 
each error in the source code file. 

Quicksilver generates a line count 
to show the progress of compilation. 

On screen, this displays odometer fash¬ 
ion on one line, but when redirected, 
each line number generates a separate 
line on the printer or in the output file. 
A compile-time switch is available to 
turn this feature off. Another inconve¬ 
nience is that after each error, Quick¬ 
silver stops and requires a key press to 
either continue or abort. This too can 
be disabled, but it would be more logi¬ 
cal to make continuous operation the 
default mode. If, indeed, output is redi¬ 
rected but continuous mode is not ena¬ 
bled, an error will appear to hang the 
system while the compiler waits for a 
keystroke for which no prompt actually 
appears on the screen. 

Clipper also shows the compilation 
line count, but sends it to the screen re¬ 
gardless of output redirection. Error 
messages go to standard output. An op¬ 
tion is available to suppress the creation 
of an object file, permitting quicker 
compiler passes for syntax checking 
only. Like Quicksilver, Foxbase+ sends 
everything to standard output, but it dis¬ 
plays no progress messages and needs 
no user intervention. 

For the most part, all three compil¬ 
ers were reliable both in operation and 
in generating robust code. Quicksilver 
had the most exceptions, as a result of 
its extremely conscientious error re¬ 
porting in the documentation. Most of 
the .bugs it reports are minor, and once 
known, easy work-arounds can be de¬ 
vised. However, one problem was 
somewhat misrepresented in the docu¬ 
mentation. The SET ORDER commahd 
is documented (in the bug-reporting 
section of the READ.ME file) as not im¬ 
plemented, but it really should be tag¬ 
ged as not working. The command is 
compiled without complaint, but when 
executed it has no effect. 

The Foxbase+ compiler seemed 
robust, although several minor prob¬ 
lems were evident in the interface be¬ 
tween the interactive Foxbase system 
and DOS. The RUN command uses the 
PATH, not COMSPEC, to locate the 
COMMAND.COM file; the command 
fails if the root directory containing 
COMMAND.COM is not in the path. If, 
as is common, the root contains no ex¬ 
ecutable files besides the command 
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dBASE COMPILERS 


processor, then the root directory does 
not really need to be in the path—every 
additional directory that DOS must 
search adds to the system’s overall 
response time. 

If the temporary exit to DOS is 
successful, the return to Foxbase+ is 
not quite clean: the last line of the DOS 
output is erased by the dot prompt. For 
example, if the user were running 
CHKDSK, the last line that gives the 
amount of free memory (often the very 
reason for running CHKDSK in the first 
place) gets overwritten. 

Another problem is that Foxbase+ 
somehow manages to disrupt the DOS 
environment that is passed to the sec¬ 
ondary copy of the command proces¬ 
sor. Evidently the environment is not 
terminated properly, as shown by run¬ 
ning the DOS SET command: it displays 
a garbage string at the end of the valid 
environment strings. Although no ob¬ 
vious problems were traced to this ano¬ 
maly, such lack of attention to details 
undermines the user’s confidence in 
the product. However, these problems 
are minor in comparison with the gen¬ 
erally reliable operation of all three 
compilers in the majority of the tasks 
with which they were tested. 

DEBUGGING DECISIONS 

One of the major advantages of an in¬ 
terpreter is that it allows interactive ex¬ 
ecution for debugging purposes. Fox- 
base + provides the same debugging fa¬ 
cilities as dBASE: SET STEP executes pro¬ 
grams a single statement at a time, SET 
ECHO displays each statement as it is 
executed, and SET DEBUG sends the 
echo output to the printer instead of 
the screen. In addition, the SUSPEND 
command allows temporary exit from a 
program to the dot prompt, while 
RESUME restarts the procedure. And, as 
in dBASE, an error while executing a 
procedure produces the same choice of 
CANCEL, IGNORE, or SUSPEND. The 
one facility not provided by either 
dBASE or FoxbaseT is the setting of 
breakpoints in the program, but given 
the interpreter’s quick turnaround be¬ 
tween editing and executing, it is quite 
practical to insert SUSPEND statements 
at strategic points in the source code. 

The debugging facilities of a com¬ 
piler, to a large extent, are an attempt 
to replicate the interactive mode of an 
interpreter. It might appear that a dBASE 
compiler would not need a debugger, 
because the Ashton-Tate interpreter is 
available for that purpose. But it may 
not always be possible to use interactive 
dBASE to debug Clipper or Quicksilver 
programs. First, the programs may 


make use of language extensions, and 
second, whether inadvertently or by de¬ 
sign, the compiler may execute certain 
statements in a subtly different way. 
Therefore, using a compiler’s own de¬ 
bugger is often the only way to find the 
persistently elusive bugs. 

The Quicksilver debugger is more 
sophisticated and provides more of the 
capabilities of an interactive interpreter 
than that of Clipper. To debug a Quick¬ 
silver program, it must be compiled 
and the d-code linked with a special de¬ 
bugging option enabled. The link step 
is very quick, because no library rou¬ 
tines are placed in the output, and no 
executable file is created. Instead, the 
d-code must be loaded and executed by 
the debugger program. (It is not clear 
why WordTech wouldn’t implement a 
similar process with a nondebugging 
runtime in order to accelerate the nor¬ 
mal link step that is performed so often 
during development.) 

Quicksilver’s basic mode of opera¬ 
tion mimics dBASE with STEP and ECHO 
set on: each press of the Return key dis- 

P oxbaseU provides the 
same debugging facilities as 
dBASE, including SET STEP, 
SET ECHO, SET DEBUG, 
SUSPEND, and RESUME. 


plays the next source statement and ex¬ 
ecutes it. A comprehensive set of com¬ 
mands provides full control over pro¬ 
gram execution, output redirection, dis¬ 
play and modification of memory vari¬ 
ables, and manipulation of data files. A 
particularly usefiil feature allows 
backing out all changes made with the 
debugger to data files, returning them 
to the state they were in when the de¬ 
bugger gained control. For example, a 
user may switch through several data 
areas, move the record pointer around 
in each, then with one command re¬ 
store all pointers and reselect the work 
area where he started. 

Although this debugger does not 
implement all of the features of the 
dBASE interpreter, the control it allows 
over a program’s environment is fairly 
complete. Two major exceptions are the 
inability to change data in files, and to 
interactively open data, index, or format 
files from within the debugger. Fixing a 
forgotten USE or SET statement would 


save many a trip through the editor, 
compiler, and linker. On the other 
hand, the ability to set up as many as 12 
breakpoints by line number or condi¬ 
tion, and to display source code without 
invoking an editor, are conveniences 
not offered by dBASE. The Quicksilver 
debugger’s greatest fault is the com¬ 
mand structure: because commands are 
single characters, the set of 30 com¬ 
mands includes some very arbitrary 
choices. For example, K moves the re¬ 
cord pointer in a data file, Z executes a 
script of debugging commands from a 
disk file, ] clears the screen, and [ ejects 
a page on the printer. This is somewhat 
mitigated by the ability to display a help 
screen of command codes, summoned 
by the easily remembered H command. 
On the whole, Quicksilver’s debugger is 
a well-designed development tool. 

Clipper’s debugger is incorporated 
into programs by linking in an extra ob¬ 
ject module; no changes are required at 
the compilation step. This debugger is 
much more primitive than Quicksilver’s, 
and is more reminiscent of DOS 
DEBUG than of dBASE. It cannot display 
source code, but refers to the source 
program by line numbers. This is analo¬ 
gous to DEBUG’s references by address, 
and just as using DEBUG requires an 
address map, using the Clipper debug¬ 
ger requires a line-numbered listing. 
The compiler package includes a utility 
program that creates such listings. 

The command set consists of only 
14 commands. A maximum of nine 
breakpoints may be set by line number, 
but only one by condition. One useful 
feature (not available in the Quicksilver 
debugger) is the ability to execute DOS 
commands; this is often useful for re¬ 
naming or copying files that are discov¬ 
ered to be missing in the middle of a 
debugging session. However, as a de¬ 
bugger for a database manager, this one 
is virtually crippled by its total lack of 
control over data files. Not only is it in¬ 
capable of opening files and changing 
data in them, it cannot even display the 
contents of the files. 

CREATING FILES 

Clipper and Quicksilver each provide a 
stand-alone utility, invoked from the 
DOS prompt, that creates database files. 
Clipper’s is the better of the two: it in¬ 
cludes a full-screen user interface simi¬ 
lar to the CREATE command of dBASE. 
Although it can modify the structure of 
an existing file, it is not equivalent to 
the MODIFY STRUCTURE command be¬ 
cause it deletes all existing records. 

Quicksilver’s create utility has a 
scrolling teletype-style interface that 
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EZQueue 3000.... 

Peripheral Sharing Plus! 

The Giltronix EZQueue ™ allows up to twenty-four computers to 
simultaneously share one or more laser printers, dot matrix printers, or 
plotters. In just a few minutes, you can configure the EZQueue to efficiently 
manage a single shared printer 
or multiple printers depending 
on your need. Ten simple 
to use and expandable 
models are offered, 
each with up to two 
megabytes of 
dynamic 
buffering. 



Increased Productivity 

EZQueue goes beyond the cost advantages of 
sharing expensive printer resources. In a communica¬ 
tion environment, files containing data for printing 
mailing labels can be directed through EZQueue to a 
dot matrix printer. At the same time, files containing 
data for letter quality output requirements can be 
directed to a specific laser printer containing the 
desired paper style. Accounting departments can 
share the various printer resources needed to print 
invoices or checks. The flexibility of EZQueue can 
enhance productivity and reduce total system 
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Dynamic Buffering for Simultaneous Inputs 

Buffering is dynamically allocated to one or more 
printer queues allowing simultaneous input from 
each of the attached computers with no waiting. 
When a shared printer is busy, files are stacked up in 
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Multiple Printer Sharing 

I EZQueue is ideally suited 
to simultaneously access 
and share multiple printer 
resources. Each EZQueue is provided with 
Giltronix GX software, a DOS compatible program 
that makes selecting a desired printer a snap. Once 
installed on a computer, a few keystrokes will invoke 
GX from within any software program to quickly 
select the desired printer resource. Both serial and 
parallel interfaces are supported. 

Simple Installation 

No special cables are required because each 
EZQueue serial port automatically adjusts to signal 
directions. "Smart" ports, a "21" step installation 
guide and Giltronix toll-free tech support guarantee a 
successful installation with minimal effort. 

Expandability 

Unlike competitive systems, EZQueue's buffer size 
and number of ports can be expanded as your sys¬ 
tem grows. A minimum EZQueue starts with six 
serial ports, two parallel ports and 256K bytes of 
dynamic buffering. Serial ports can be added in six 
port increments up to a total of twenty-four serial 
ports. Buffering can be added in 256K byte incre¬ 
ments up to a total of 2 megabytes. 


Call Giltronix toll-free at (800) 531-1300 
In California, call (800) 521-1330 
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TABLE 4: Compilation Performance 



FOX 

NANTUCKET 

WORDTECH 

PRODUCT 

EMPTY FILE 

Foxbase+ 

Clipper 

d-code 

Native 

Compile time 

2 

32 

53 

99 

File size 

40 

125,740 

192,188 

119,312 

DISP.PRG 

Compile time 

3 

35 

57 

100 

File size 

DBBENCH.PRG 

355 

127,052 

193,020 

121,408 

Compile time 

3 

38 

60 

123 

File size 

924 

132,716 

196,073 

138,889 

570-LINE PROGRAM 

Compile time 

11 

66 

91 

198 

File size 

9,933 

139,516 

222,338 

182,866 

Compile times in seconds. 

File sizes in bytes. 

The test system was a 6-MHz PC/AT with 640KB of RAM and a standard CMI20MB hard disk. The times 
are the total for compilation and linking, where applicable, and include the time for loading compilers 
and linkers from disk. I/O files were also on disk; a RAM disk was not used. 


Foxbase + compiles the fastest since it produces intermediate code. Quicksilver 
takes longer to produce pseudocode than Clipper does to produce native code. 


does not allow backing up to correct a 
previously entered field. It does not 
support the creation of memo or date 
fields, and cannot modify the structure 
of an existing file. Invoking it from 
within an existing hie overwrites the 
hie with no warning. 

Clipper also provides programs 
that create label and report hies. Again, 
the screen interface mimics that of the 
corresponding dBASE in commands, but 
in their pre-Pius versions. The name of 
the data hie from which the labels or 
reports are created is not specihed dur¬ 
ing the creation process; therefore no 
check is made on the validity of the 
held names. Quicksilver relies on dBASE 
in to create label and report hies. 

Because of the size of Quicksilver 
hies, a large application may exceed the 
capacity of a diskette. To aid in distri¬ 
buting such an application, WordTech 
provides a SPLIT program that divides a 
hie into subhles of a specihed size. The 
pieces may be recombined later with 
the DOS COPY command. 

An opposite function is performed 
by the FOXBIND program from Fox 
Software. It combines a set of source 
hies into one procedure hie, preceding 
each module with a comment banner 
and a PROCEDURE statement. To be 
really useful, this program needs to be 
supplemented by others for more com¬ 
prehensive source library maintenance, 
especially the replacement of a named 
module in the procedure hie. As it is, 
input hies are merely appended to the 
end of the output hie without the com¬ 
piler checking if procedures of the 
same name already exist within it. 

NETWORK SUPPORT 

All three products support networking; 
that is, programs created by each will 
run on a network and will handle 
multiuser access to databases. Nantucket 
provides networking capabilities with 
every copy of Clipper, Quicksilver 
needs the addition of an optional pro¬ 
gram costing $99, and Foxbase+ has a 
separate higher-cost multiuser version. 

Clipper and Quicksilver programs 
were successfully installed and executed 
on the IBM Token-Ring Network under 
the IBM Network Control Program, but 
this was more a demonstration than a 
test. The following information is pro¬ 
vided on the basis of each product’s 
specihcations, but the packages should 
be considered against a configurations 
requirements before purchase. 

All three products support the 
dBASE hi networking commands and 
functions: SET EXCLUSIVE, USE 
EXCLUSIVE, FLOCKO, and RLOCK(). 


Therefore, concurrency control can be 
programmed in the same fashion in all 
of them. But differences exist in the de¬ 
gree of automatic concurrency control 
provided in the absence of explicit file 
and record locks. In dBASE hi and Fox¬ 
base+, a file is automatically locked for 
the duration of any of 16 commands 
that operate on multiple records, such 
as APPEND FROM, COPY, INDEX, JOIN, 
and so on. Clipper performs no such 
automatic locking, leaving concurrency 
control entirely up to the programmer. 
Quicksilver, in its standard manual 
mode of concurrency control, provides 
automatic hie locking for seven such 
commands: COPY, COPY STRUCTURE, 
INDEX, SET ALTERNATE TO, JOIN, 
SORT, and TOTAL. 

But Quicksilver also provides an al¬ 
ternate mode, specihed by the SET 
AUTOLOCK command, that extends au¬ 
tomatic concurrency control beyond 
that provided by dBASE hi Plus. With SET 
AUTOLOCK ON, the Quicksilver LAN 
control program will automatically lock 
hies on the occurrence of any of 18 
commands, and in addition will auto¬ 
matically lock an individual record for 
the duration of a REPLACE command. 
Also, in the event that a lock attempt 
fails because the hie or record is al¬ 
ready locked, Quicksilver automatically 
retries the attempt. The language exten¬ 
sions include commands to set the de¬ 
lay between attempts and the number 
of attempts before an error is gener¬ 
ated. In dBASE hi and Foxbase+, failure 
of an automatic hie lock immediately 
results in a runtime error. 


The multiuser version of Foxbase+ 
supports most of the features of dBASE 
hi Plus Network Administrator, with the 
exception of the hie encryption and the 
LIST USERS command. Otherwise, the 
syntax of programs written for the Ad¬ 
ministrator are acceptable to Foxbase+. 
However, signihcant differences are ap¬ 
parent during execution. 

In Foxbase+, only the command 
USE EXCLUSIVE can prevent mul¬ 
tiple read access to a database hie. File 
or record locks applied with the FLOCK 
and RLOCK functions, and locks applied 
automatically by certain commands (the 
same ones as in dBASE hi) are in effect 
only for write access; they do not pre¬ 
vent multiple read access. Although it is 
often useful to differentiate between 
read and write locks, the disadvantage 
is that this behavior is very different 
from that of dBASE and the other com¬ 
pilers. A program ported from another 
system, even though it compiles with 
Foxbase+, may have totally different re¬ 
sults when executed. Whereas the sin¬ 
gle-user version of Foxbase+ is the 
closest to dBASE hi, in this respect the 
multiuser version is the farthest re¬ 
moved from the standard. 

A PERFORMANCE CODE 

The performance of a compiler has two 
aspects. One is how fast it produces ex¬ 
ecutable code, the other is how fast the 
code it produces executes. The speed 
of compilation was tested here using 
five programs varying from zero to 
more than 500 lines of source code. Al¬ 
though many commercial applications 
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are larger than this, the dBASE language 
encourages modular programming, so 
that individual modules processed by a 
compiler should seldom exceed this 
size. The results of the compilation tests 
are provided in table 4. 

The test system was a 6-MHz PC/AT 
with 640KB of RAM and a standard CMI 
20MB hard disk. The times represent 
the total for compilation and linking, 
where applicable, and include the time 
for loading compilers and linkers from 
disk. I/O files were also on disk; a RAM 
disk was not used. 

The empty file consisted of only an 
EOF mark, 1AH. The size of the result¬ 
ing code indicates the size of the basic 
complement of library routines that 
make up the standard entry and exit 
modules placed in the output regard¬ 
less of the source code. For Clipper and 
Quicksilver, essentially all of the time 
was spent in the link steps, where the 


base routines are copied from libraries 
to the output files. The compilation step 
itself, once the compiler was loaded 
from disk, took an insignificant amount 
of time to process the null file. 

For Quicksilver, two results are 
tabulated. One is for the creation of 
d-code, the intermediate pseudocode 
created by compilation and the first link 
step. The program size for d-code is the 
total of the three files that are produced 
in this form; this includes a form of 
runtime system that interprets the 
d-code. This two-step process is the one 
most often used during development. 
The times shown for Quicksilver native 
code are totals for all four steps: compi¬ 
lation, d-code linking, conversion to ob¬ 
ject files, and final link to create the 
.EXE file. The second of these steps was 
limited to creating nonexecutable 
d-code expressly for the purpose of 
conversion to native code. 


As shown in table 4, Foxbase+ far 
surpasses the other two in compilation 
speed. This is not surprising, since it re¬ 
quires no link step (the step in which 
the other two spend most of their 
time), and really does not process the 
source code very much, leaving it in an 
intermediate form for further process¬ 
ing by the runtime system. What is sur¬ 
prising is the poor showing of Quick¬ 
silver in producing pseudocode; it takes 
longer to do this than Clipper takes to 
compile and link to a native code .EXE 
file. Part of the reason could be that at 
each compilation, Quicksilver reinvents 
the wheel, as it were, by creating a new 
copy of the runtime system that will in¬ 
terpret the d-code. Clipper’s times are 
quite respectable for a native code com¬ 
piler, and most of this time is spent 
processing the large link library. 

The linker used to produce the 
.EXE files for both Clipper and Quick- 


FIGURE: Standard Database Tasks 


ADD 900 RECORDS TO DATABASE 




INDEX TABLE ON TWO FIELDS 




DOCUMENT AND TALLY CODES 



TIME (seconds) 

□ AVERAGE TO DATE 

□ dBASE III 

□ CLIPPER 

] FOXBASE + 

□ QUICKSILVER D-CODE 

□ QUICKSILVER NATIVE 

Foxbase + is the fastest in these 
tests. The runner-up, at least in 
the file-based tasks, is dBASE III. 
Clipper’s code is especially slow 
in the disk-thrashing task of data 
import. (The average-to-date bar 
represents all database managers 
tested in PC Tech Journal's series). 
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TABLE 5 1 Benchmark Performance 



AVG. TO DATE 

ASHTON-TATE 

NANTUCKET 

FOX 


WORDTECH 

PRODUCT 


dBASE III 

Clipper 

Foxbase+ 


Quicksilver 






d-code Native 

STANDARD DATABASE TASKS 

Add 900 records to an empty database table 

182 

45 

156 

25 

50 

49 

Index table on two fields (7 bytes) 

53 

14 

11 

7 

5 

6 

Document and tally codes from one column 

52 

49 

38 

36 

43 

40 

Mass change of one column (28 rows of 900) 

22 

5 

2 

2 

4 

4 

Extract selected records to create a text file 

11 

2 

2 

2 

1 

1 

ADDITIONAL TESTS 

Sort 900 records, two fields 


50 

117 

16 

76 

71 

Empty loop 


15 

3 

2 

7 

4 

Arithmetic 


63 

9 

9 

27 

13 

Character handling 


126 

28 

18 

52 

25 

Screen display 


44 

12 

7 

29 

20 

All benchmarks were run on an IBM PC/AT (6 MHz) with 640KB memory. 

The tests were run in an 8MBpartition on a CMI20MB disk under DOS 3-0. 







By most measures, Foxbase + is the fastest by a comfortable margin. The runner-up, at least in the file-based tests, is dBASE III. 
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silver was Microsoft LINK version 3.05, 
which comes with version 4.0 of MASM. 
It ran considerably faster than the Phoe¬ 
nix PLINK86 included with Clipper. 

The times turned in by Quicksilver 
for creating .EXE files are lengthened 
by the fact that the linker runs out of 
memory, even on a system with 640KB, 
and needs to create a scratch file on 
disk. This occurs only if the program 
that converts d-code to object code au¬ 
tomatically calls the linker, and not if 
the linker is called directly from DOS. 

It seems that the conversion program 
does not release enough memory be¬ 
fore executing the linker; by that time it 
should have completed its tasks and 
should be able to relinquish most of its 
memory allocation. 

The small code files produced by 
Foxbase+ are not directly comparable 
to the output of the other compilers. 

For the others, each output file contains 
all the code it needs to run as a stand¬ 
alone program, whereas a FoxbaseT 
hie needs more than 300KB of runtime 
system code to execute. 

Performance of the generated code 
was tested using the same five bench¬ 
marks (and on the same machine) that 
comprise the PC Tech Journal Evalua¬ 
tion Suite for database managers (see 
“Evaluating Data Managers as Develop¬ 
ment Tools,” Julie Anderson, August 
1985, p. 46). The dBASE code was writ¬ 
ten by Dave Browning for his review of 
dBASE hi Plus (see “The Evolving Stan¬ 
dard,” May 1986, p. 166). In addition, 
several other tests were devised to com¬ 
pare the internal processing perform¬ 
ance of the three compilers to each oth¬ 
er and to dBASE. The procedures imple¬ 
menting these tests are reproduced in 
the listing available on PCTECHline. 

The benchmark results are shown 
in table 5 and charted in the accom¬ 
panying figures. By most measures, Fox- 
base + is the fastest compiler by a com¬ 
fortable margin. This flies in the face of 
conventional wisdom that maintains that 
native code is inherently the fastest 
form of program. Whatever Fox Soft¬ 
ware did, it is to be commended for 
this particular bit of magic. 

The product that shows the sec¬ 
ond-best times, at least in the file-based 
tests, is dBASE hi Plus. As explained pre¬ 
viously, an interpreter is not automati¬ 
cally at a disadvantage in disk-intensive 
tasks, and these results clearly illustrate 
this point. Clipper’s code is especially 
slow in the disk-thrashing tasks of sort¬ 
ing and importing. 

In the area of internal processing, 
Clipper and Quicksilver are approxi¬ 
mately equivalent. They come close to 


the speed of Foxbase+, and outdistance 
dBASE hi comfortably. Quicksilver’s 
d-code is the slowest, but it is meant 
for testing, not production use. 

COMPILING ADVANTAGES 

Foxbase+ is clearly the most versatile 
of the three products. Purists may scoff 
at a pseudocompiler, but users inter¬ 
ested in speed and convenience, not 
theory, must be impressed. It is the fast¬ 
est in both compilation and execution 
speeds; for the former, up to two or¬ 
ders of magnitude faster. Its interactive 
capabilities make it almost an integrated 
development environment combining a 
compiler, editor, and debugger. More¬ 
over, it implements a version of the lan¬ 
guage that is the closest to the current 
version of dBASE hi Plus. 

Foxbase+ has two drawbacks. If 
considered as a replacement for dBASE 
hi, it lacks some of the interactive fea¬ 
tures of the AshtonTate product, such 
as ASSIST, and does not implement 
some of the newer features, also useful 
primarily in interactive mode, such as 
CATALOG, VIEW, and QUERY files. On 
the other hand, when considered only 

F oxbase+ is clearly the 
most versatile of the three 
products. It is the fastest per¬ 
former in both compilation 
and execution tasks. 


as an adjunct to dBASE for the purpose 
of compiling applications for commer¬ 
cial distribution, Foxbase+ is at a disad¬ 
vantage in the area of price: the combi¬ 
nation of the compiler (which is in¬ 
cluded only with the interactive devel¬ 
opment system) and unlimited runtime 
license is $900, or as much as 50 per¬ 
cent more than the others. 

Quicksilver is recommended for 
those who insist upon a traditional na¬ 
tive code compiler. This product is a 
vast improvement over WordTech’s 
former dBIII compiler, but it is a close 
call over Clipper. Both products have 
many good features and some faults. It 
seems, at this point, that Quicksilver has 
more good points than does the current 
version of Clipper. 

For one thing, Quicksilver offers a 
more complete implementation of the 
dBASE hi language than does Clipper. As 
far as choosing between them on the 


basis of extensions to the language, 
each user must decide whether Clip¬ 
per’s memory arrays and menu system 
are more desirable than Quicksilver’s 
file opening capacity and windowing fa¬ 
cility. Another consideration, however, 
is that Clipper is a more established 
product, and has more support from 
third-party developers of link libraries 
and other support products. 

Other areas in which Quicksilver is 
superior are the breaking of the DOS 
barrier of 15 open files, more conven¬ 
ient concurrency control in a network 
environment, a better debugger, and 
vastly superior documentation. Its man¬ 
ual is good by any measure, and more 
so in comparison with Clipper’s disor¬ 
ganized material spread over more than 
half a dozen sources. 

Clipper offers more speed in the 
compilation-link cycle, but the pro¬ 
grams it produces are the slowest of all 
the products tested, including dBASE hi 
Plus, especially in disk-intensive activi¬ 
ties. Quicksilver offers the option of 
semicompiling during development and 
generating native code for finished ap¬ 
plications, but the time it takes to per¬ 
form even the shorter process is un¬ 
pleasantly long. Also, its nonstandard 
file-naming conventions are an unneces¬ 
sary imposition. 

The rankings above reflect only the 
relative merits of these three dBASE 
compilers. Each is a high-quality prod¬ 
uct, very well suited for use in a profes¬ 
sional development environment. Any 
one of these is capable of producing ro¬ 
bust, reliable applications. 1 ""111 fel] 

Fox Software, Inc. 

27475 Holiday Lane 
Perrysburg, OH 43551 
419/874-0162 
Foxbase+ 

CIRCLE 343 ON READER SERVICE CARD 

Nantucket Corporation 
P.O. Box 3621 
Culver City, CA 90230 
213/390-7923 
Clipper 

CIRCLE 344 ON READER SERVICE CARD 

WordTech Systems, Inc. 

P.O. Box 1747 
Orinda, CA 94563 
415/254-0900 
Quicksilver 
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Ted Mirecki has been a contributing editor 
to this magazine for three years. He recently 
joined the editorial staff at its location in 
Columbia, Maryland, as a technical editor. 
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C Programmers! 
db_VlSTA: high-speed Database 
written exclusively for C 
NOW offers SQL-based Query 

“db_VISTA™has proved to be an all-round high performer in terms of fast execution.. 

John Adelus, Hewlett-Packard Ltd./Office Productivity Division 


I igh-speed data retrieval and access... 
just two benefits of using RAIMA’S network 
model DBMS, db_VISTA. Combine these 
benefits with those of C —speed, 
portability, efficiency, and you begin to 

understand db_VISTA’s real measure... 

performance. 

db„QUERY : new simplicity 
retains performance! 

db_QUERY, our new C-linkable, SQL- 

based, ad-hoc query and report writing 
facility ... provides a simple, relational view 

of db_VISTA’s complex network database. 
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simplicity ... combine db_QUERY with 
db_VISTA ... you have both! 

Independent Benchmark proves 
High-Speed model 2.76 times faster 

An independent developer bench- 
marked db_VISTA against a leading 
competitor. Eleven key retrieval tests were 
executed with sequentially and randomly 
created key files. 

* Result of 11 Key Retrieval Tests 

db_VISTA :671.24 seconds 

Leading Competitor : 1,856.43 seconds 

db_VISTA’s high-speed network database 
model lets you precisely define relation¬ 
ships to minimize redundant data. Only 
those functions necessary for operation are 
incorporated into the run-time program. 

Application Portability 
Complete Source Code 

For maximum application portability, 

every line of db_VISTA’s code is written in 

C and complete source code is available. 

db_VISTA operates on most popular 

computers and operating systems. So 
whether you write applications for micros, 
minis, or mainframes.. .db_VISTA is for 
you. 

How db_VISTA works... 

Design your database and compile your 
schema file with the database definition 
language processor. Develop application 
programs, making calls to db_VISTA’s C 
functions. Edit and review your database 
using the Interactive Database Access 
utility. Compile and link your C program 
with the db_VISTA run-time library, and 
your application is ready to run. 

Multi-user and LAN capability 

Information often needs to be shared. 
db_VISTA has multi-user capability and 
supports simultaneous users in either 
multi-tasking or local area networking 
environments, allowing the same C appli¬ 
cations to run under UNIX, MS-DOS, and 
VAX VMS. 
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switching to db_VISTA and say goodbye to 

royalties. 

FREE Technical Support 
For 60 days 

Raima’s software includes free telephone 
support and software updates for 60 days. 
Technical support personnel are available 
to answer questions about our software or 
yours. 

30-Day Money-Back Guarantee 

Tty db_VISTA for 30 days and if not fully 
satisfied, return it for a full refund. 

Price Schedule 



db„VISTA 

db_ 

.QUERY 

□ Single-user 

$ 195 

$ 

195 

□ Single-user w/Source 

$ 495 

$ 

495 

□ Multi-user 

$ 495 

$ 

495 

□ Multi-user w/Source 

$ 990 

$ 

990 

NEW: 




□ VAX Multi-user 

$ 990 

$ 

990 

□ VAX Multi-user w/Source 

$1980 

$1980 


Call Toll-Free Today! 
1 (800) db-RAIMA 

(that’s 1-800-327-2462) 
---OR Call 1-206-828-4636 




Read what others say... 

4 ‘If you are looking for a sophisticated C 
programmer’s database, db_VISTA is it. It 
lets you easily build complex databases 
with many interconnected record types. 
Raima’s customer support and documen¬ 
tation is excellent. Source code availability 
and a royalty-free run-time is a big plus.” 

Dave Schmitt, President 
Lattice, Inc. 

‘‘My team has developed a sophisticated 
PC-based electronic mail application for 
resale to HP customers. db_VISTA has 
proved to be an all-round high performer 
in terms of fast execution, flexibility and 
portability, and has undoubtedly saved us 
much time and development effort!’ 
John Adelus, Hewlett-Packard Ltd. 
Office Productivity Division 

“On the whole, I have found db_VISTA 
easy to use, very fast with a key find, and 
powerful enough for any DBMS use I can 
imagine on a microcomputer!’ 

Michael Wilson, Computer Language 


db_VISTA Version 2.2 
Features 

♦ Multi-user support allows flexibility 
to run on local area networks 

♦ File structure is based on the B-tree 
indexing method and the network 
database model 

♦ Run-time size, variable—will run in 
as little as 64K, recommended RAM 
size is 256K 

♦ Transaction processing assures 
multi-user database consistency 

♦ File locking support provides read 
and write locks on shared databases 

♦ SQL-based db__QUERY is linkable 

♦ File transfer utilities included for 
ASCII, dBASE optional 

♦ Royalty-free run-time distribution. 

♦ Source code available. 

Database Record and File Sizes 

♦ Maximum record length limited only 
by accessible RAM 

♦ Maximum records per file is 16,777,215 

♦ No limit on number of records or set 
types 

♦ Maximum file size limited only by 
available disk storage 

♦ Maximum of 255 index and data files 

Keys and Sets 

♦ Key length maximum 246 bytes 

♦ No limit on maximum number of key 
fields per record—any or all fields 
may be keys with the option of 
making each key unique or duplicate 

♦ No limit on maximum number of 
fields per record, sets per database, or 
sort fields per set 

♦ No limit on maximum number of 
member record types per set 

Operating System 
& Compiler Support 

♦ Operating systems: MS-DOS, PC- 
DOS, UNIX, XENIX, SCO XENIX, 
UNOS, ULTRIX, VMS 

♦ C compilers: Lattice, Microsoft, IBM, 
DeSmet, Aztec, Computer Innova¬ 
tions, XENIX and UNIX 

Utilities 

♦ Database definition language processor 

♦ Interactive database access utility 

♦ Database consistency check utility 

♦ Database initialization utility 

♦ Multi-user file locks clear utility 

♦ Key file build utility 

♦ Data field alignment check utility 

♦ Database dictionary print utility 

♦ Key file dump utility 

♦ ASCII file import and export utility 


*The benchmark procedure was adapted from 
“Benchmarking Database Systems: A Systematic 
Approach” by Bitton, DeWitt and Turbyfill, 
December 1983. 


Call Toll-Free Today! 

1 (800) db-RAIMA 

(that’s 1-800-327-2462) 

3055-112th Avenue N.E. • Bellevue, WA 98004 USA • (206) 828-4636 Telex: 6503018237 MCI UW 
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A second group of accelerator boards for 
the PC are analyzed that incorporate an 
8086 CPU operating at high clock speeds. 


microprocessor. Therefore, the only 
way to increase this parameter is to re¬ 
place the PC’s microprocessor with an¬ 
other, more capable one. 

Reviewed in this article are five 
boards that speed-up the PC by replac¬ 
ing the 8088: Microsoft’s Mach 10, 
MicroWay’s Number-Smasher/ECM with 
the MegaDOS memory 7 management 
unit, Quadram’s Quadsprint, and two 
boards from Univation—the PC Turbo¬ 
charger and the Dream Board. 

Several approaches are possible in 
designing an accelerator board around 
a new microprocessor. The most basic 
choice is which processor to use, as this 
determines other design criteria. Al¬ 
though in theory any microprocessor 
will do, the design is simplified and 
flexibility is gained by staying in the 
same hardware family. This means us¬ 
ing one of the Intel microprocessors: an 
8086, 80186, 80286, or 80386. 

The next decision is whether the 
new CPU is to replace the original 8088 
or be installed alongside of it. If the 
8088 is replaced, the accelerator is 
known as an emulator , because the 
new microprocessor must emulate all 


I n the quest for better computing 
speed on the IBM PC, the simplest 
solution is to increase the frequency 
of the processor’s clock. Six boards that 
implement this method were reviewed 
in ‘‘Speed Infusion, Part 1,” (Ted 
Mirecki, February 1987, p. 126). But the 
brute-force application of megahertz 
quickly reaches the limits imposed by 
the response speed of the various inte¬ 
grated circuits (ICs) in the system. As a 
result, the speed increase possible with 
this approach is a modest 50 percent— 
barely noticeable. Exceeding the PC’s 
speed limit by a significant margin re¬ 
quires more drastic action. 

Two factors control the computa¬ 
tional throughput of a computer: the 
clock frequency (the rate at which 
primitive microprocessor operations are 
performed) and the amount of work 
performed at each such operation. 

Once the first of these factors has been 
pushed to the limit, the next step is to 
increase the second. But the amount of 
work done at each clock cycle (or con¬ 
versely, the number of clock cycles 
needed to perform a given operation) 
is an unalterable characteristic of a 
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PHOTO 5: I duration Dream Board 



Two basic types of 8086 accelerator boards are represented: 
caching boards, which provide 4KB to 8KB of 16-bit mem¬ 
ory, and full-complement boards, which provide at least 
640KB of conventional memory on a 16-bit bus. 

Photo 1: The Microsoft Mach 10 is a caching board with 
8KB of high-speed, 16-bit memory. It incorporates an on¬ 
board mouse controller. The speed switch provides visual 
indication of the clock speed. 

Photo 2: The MicroWay Number Smasher/ECM provides a 
full megabyte (1,024KB) of 16-bit memory, of which up to 
1,016KB can be available to DOS. 

Photo 3-' The Quadram Quadsprint is a caching board with 
4KB of high-speed memory. It does not have a mechanical 
speed switch; its speed is controlled by software. 

Photo 4: The Univation PC Turbocharger board offers a full 
640KB complement of memory accessible on a 16-bit bus. 

Photo 5: The Univation Dream Board has 1MB of 16-bit 
RAM that provides 640KB of conventional memory; the rest 
is expanded memory, conforming to the specification. 
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TABLE 1: Features Comparison 





S 

/ 


MODEL 

Mach 10 

ECM 

Quad- 

Turbo¬ 

Dream 




sprint 

charger 

Board 

PRICE 

$549 

$1,199 

$345 

$995 

$750 

CLOCK SPEED (MHz) 

9.54 

9.54/11.62 

9.54 

9.54 

9.54 

MAX. ON-BOARD MEM. 

8KB 

1MB 

4KB 

640KB 

2MB 

SPEED CHANGE BY 






Toggle switch 

• 

• 

O 

• 

O 

Hot-key program 

O 

• 

O 

• 

• 

Transient program 

O 

• 

• 

• 

• 

I/O PORTS 

— 

C0H, E0H 

1F8H 

C0H-DFH, C0H-DFH, 



1BEH, 2AEH 

E0H-FFH 

E0H- FFH, 






2x8° 

OTHER FEATURES 

Mouse 

DOS 

— 

— 

EMS 


port, 

memory 



memory 


Windows 

up to 1MB 




• = Yes O = No 






a Where x is any one port 208H through 2F8H. 





The excessive use of I/O port addresses by some of these accelerators could cause 
compatibility problems—especially if they cannot be reassigned. 


of the functions of the original configu¬ 
ration. Of course, if the system is to run 
all of the same programs, the new pro¬ 
cessor must be compatible with the 
8088 at the object code level. Therefore, 
this option is available only if the 
chosen CPU is one of the above-men¬ 
tioned Intel models or a close compat¬ 
ible, such as the Nippon Electric Cor¬ 
poration (NEC) V20/30. 

If the 8088 remains, the accelerator 
is called a coprocessor. This does not 
imply that the two CPUs do coprocess, 
that is, dynamically share the work load. 
In most cases, only one is active at any 
given time, and the switch between 
them is performed by the user. The ad¬ 
vantage of this design is greater compat¬ 
ibility with the original PC configuration 
because an actual 8088 can be called 
upon when needed. The disadvantage is 
that the 8088 mode is available only at 
the original clock rate of 4.77 MHz, but 
an emulator can, to the extent of its 
compatibility, mimic the 8088, even at a 
high rate of speed. 

A final design criterion (at least of 
those visible to users) is how to imple¬ 
ment the interface between the acceler¬ 
ator’s CPU and system memory. The 
whole point of adding a new CPU to 
the PC is to access memory 16 bits at a 
time instead of the system’s original 8 
bits, and to run at a clock rate that is 
not limited by the response time of the 
original memory chips. This requires 
high-speed memory and a 16-bit data 
bus on the accelerator board, but the 
designer has the choice of making all 
or only some of the system memory 
accessible at high speed. 

To provide all of the memory on a 
high-speed bus, the accelerator card 
must allow for at least 640KB on board. 
Also, another 8KB or 64KB may be pro¬ 
vided for copying the BIOS and BASIC 
code from ROM into high-speed RAM. 
Then, the only accesses to memory via 
the motherboard’s 8-bit bus will be to 
the video buffer, unless the accelerator 
board also incorporates a video adapter. 

If the accelerator is a coprocessor, 
it has its own memory separate from 
that of the original CPU on the mother¬ 
board. But if it is an emulator, only one 
CPU and one memory space are pres¬ 
ent, so the original memory is unused. 
Memory expansion cards can be re¬ 
moved, but motherboard memory must 
remain because the PC will not boot 
without memory on the motherboard. 

In a PC/XT, only one bank of 64KB 
must be left in place, but in an original 
PC, all four banks on the motherboard 
must be populated with chips if the 
memory space above it is not empty. 


The alternative to providing a full 
complement of high-speed memory is 
to provide only a small area as a high¬ 
speed cache. This approach is based on 
the premise that in most programs, 
much of the time is spent in tight loops, 
and that a significant increase in overall 
speed can be achieved by storing only 
these loops, rather than the entire pro¬ 
gram, in high-speed memory. 

A cache is typically implemented 
with 4KB to 8KB of high-speed memory 
to hold a copy of the information from 
the main memory, and an array of map¬ 
ping bits that specify whether a particu¬ 
lar address is or is not in the cache. At 
each read from memory, hardware 
logic tests the mapping array to deter¬ 
mine whether the contents of the de¬ 
sired location are already in the cache; 
if not, the CPU is idled while the data 
are obtained at slower speed from main 
memory. The fetched information is 
made available to the CPU and simulta¬ 
neously cached in the high-speed mem¬ 
ory in anticipation of its subsequent 
reuse. When the same information is 
read again, the mapping array indicates 
that the data are already in the high¬ 
speed memory (this is called a cache 
hit) and it is fetched at high speed. 

If the information is not needed 
again, caching provides no benefits. 
Caching does not improve the speed of 
writing to memory because, even if the 
target address is in the cache, writing is 
done to both high-speed and main 
memory simultaneously, and, thus, is 
limited by the latter’s slower speed. 


These variations in design provide 
several ways of categorizing accelerator 
boards: by the type of microprocessor, 
by whether they are emulators or co¬ 
processors, or by how much high-speed 
memory they provide. In this series of 
articles, accelerators are classified by 
the type of processor. The first article 
described motherboard accelerators 
that use an 8088 or equivalent (Class I), 
this article reviews 8086 boards (Class 
II), and future installments will consider 
80286 and 80386 boards (Class III). The 
general characteristics of the boards 
covered in the article are shown in 
table 1. Prior to examining each board 
individually, it would be useful to note 
some of their similarities and to review 
the characteristics of the 8086. 

CLASS EMULATORS 

All five boards run the processor at 9.34 
MHz, obtained by doubling the mother¬ 
board clock frequency. Two of them 
(Quadsprint and Mach 10) have cache 
memory; the other three provide at 
least 640KB of high-speed memory on 
board. All five are emulators that re¬ 
place the motherboard microprocessor; 
in all cases, a ribbon cable with a 40- 
pin plug at the end connects the board 
to the vacated 8088 socket. Because of 
the similarity of the two microproces¬ 
sors, it is quite possible to fully emulate 
the 8088 with the 8086. Two basic dif¬ 
ferences exist between them. First, the 
data bus is 16 bits wide on the 8086 
versus 8 bits on the 8088. Thus, each 
memory access on the 8086 can fetch a 
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12MHz SPEED... 

... plus A MEGABYTE FOR DOS! 


THEY ALL NEED NUMBER SMASHER/ECM " 


Turn your PC or XT into the machine it should have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid¬ 
ing a true megabyte for DOS! 

To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS™. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys¬ 
tem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 

Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE C! 
This means you have an additional 384K available for over¬ 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Number Smasher/ECM is 100% compatible with all 
hardware and software including EMSand EGA boards. The 
compatibility is a result of control: its speed is switch, key¬ 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704 K and using the 
memory above DOS for I/O enhancers. 

Number Smasher/ECM runs floating point bound pro¬ 
grams fasterthan an AT or any other80286 based machine. 
In fact, Number Smasher’s 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 

Number Smasher/ECM is the most cost effective pro¬ 
ductivity tool you can buy. The base board which runs at 
9.54 MHz comes with512Kand costs only $599! The com¬ 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 12 M Hz 8087 is just $1199. Call 
today to discuss your particular configuration. Remember: 
“The advantage of buying from MicroWay is outstanding per¬ 
sonal service.” (PC Magazine, 6/10/86 - p. 162) 


Micro 

Way 


_ The World Leader^ in 8087_ Support 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 

Number Smasher, ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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word instead of a byte. Second, the 
8086 instruction prefetch queue is 6 
bytes long, and the bus interface unit 
fetches the next instruction word when 
the execution unit removes two bytes 
from the queue. The 8088’s queue is 4 
bytes long and an instruction byte is 
fetched from memory as soon as a sin¬ 
gle byte is removed from the queue. In 
theory, this difference in the queue ar¬ 
chitecture can cause problems with self¬ 
modifying code, but in practice such 
problems seldom arise. 

Microsoft. The Mach 10 combines an 
accelerator and mouse interface card in 
one slot. It is usually bundled with the 
Microsoft Mouse and the Windows 
package. For the price, it seems like a 
terrific bargain, but all is not as it 
appears to be. 

The Windows package that includes 
the Mach 10 is the same as the one 
available separately, the mouse package 
is not. Its minimal documentation de¬ 
scribes how to copy the driver files and 
how to remove the ball for cleaning. 

The software that comes with it contains 
drivers for mouse-aware programs, such 
as Microsoft Word; the menu-building 
and other software required to interface 
it to other programs are sold separately. 
Although the cost is only an additional 
$50, it is disappointing that not all com¬ 
ponents of the package are completely 
functional straight out of the box. 

The Mach 10 is basically a good, if 
unspectacular, product. It is a caching 
board with 8KB of high-speed memory. 
Jumpers set at installation control 
whether all data (including BIOS and 
BASIC code from ROM) or only data 
from RAM gets cached. Disabling ROM 
caching prevents problems with pro¬ 
grammed delay loops in early BIOS ver¬ 
sions; the documentation suggests that 
ROM code dated prior to 10/27/82 
should not be cached. 

The speed of the Mach 10 is con¬ 
trolled only by hardware, not by hot 
keys or the execution of programs. Two 
speed switches are provided. The first is 
a two-position toggle switch that is 
mounted permanently on the board’s 
rear bracket. Depending upon the 
switch position, the system will boot up 
in either fast or slow speed. The second 
switch is a momentary-contact push but¬ 
ton mounted in an attractive plastic box 
with the Microsoft logo and a pilot 
lamp that lights up in high speed. Of 
the five boards tested, this is the only 
one that provides a visual indication of 
the system’s speed. This switch mounts 
to the system unit and connects to the 
board with a cable that plugs into a re¬ 
ceptacle on the rear bracket. When con¬ 


nected, it disables the toggle switch, 
and the system always boots up in slow 
speed. The board can be switched into 
high speed, however, by pressing the 
button, even before the completion of 
the power-on diagnostics. 

The connectors for both the re¬ 
movable speed switch and the mouse 
are the new Microsoft InPort style; they 
resemble scaled-down DIN plugs of the 
type used to connect the PC keyboard. 
To avoid confusion between the two 
receptacles on the bracket, they are 
plainly labeled and keyed so that each 
will accept only its matching plug. 

The documentation follows the 
standard Microsoft format, and is well 
done. Detailed drawings illustrate every 
phase of the installation, and the in¬ 
structions are clear and complete. A 

T he speed of the Microsoft 
Mach 10 accelerator board 
is controlled only by hard¬ 
ware, not by hot keys or the 
execution of programs. 



useful index is included. The only com¬ 
plaint is that the tone is aimed at a user 
with much less experience than the typ¬ 
ical installer of something as advanced 
as an accelerator board. 

The installation and operation of 
the Mach 10 went smoothly. Because all 
of the board’s functions are controlled 
by hardware switches, it has no I/O 
ports, thus avoiding this potential area 
of conflict with other hardware. It 
seems conservatively and carefully de¬ 
signed to stay within the capabilities of 
the host system, and although that 
means less than spectacular perfor¬ 
mance, it also means reliability. 

MicroWay. The Number Smasher/ECM 
accelerator board contains a full mega¬ 
byte (1,024KB) of RAM, in four banks of 
256KB, 150-nanosecond (ns) chips. In¬ 
stallation is straightforward. Besides the 
cable connecting to the 8088 socket on 
the motherboard, a noise suppression 
module, consisting of a black plastic 
box containing resistors, is plugged into 
the 8087 socket. The 8087, if used, must 
be rated at 10 MHz, and resides on the 
Number Smasher. A toggle switch pro¬ 
truding through the rear bracket 
changes the clock frequency from nor¬ 
mal to double the frequency of the 
motherboard. The boot-up speed may 


be either fast or slow, depending on 
the position of the switch, and the sys¬ 
tem speed may be changed at any time 
by flipping the switch, by hot keys, or 
by running a DOS program. 

At boot-up, only 512KB of memory 
are recognized; using any more mem¬ 
ory than this requires installing the 
MegaDOS device driver and then run¬ 
ning the Memset program. Why the de¬ 
fault was chosen at 512KB and not 
640KB is not clear. It is possible to 
change this besetting switches on the 
Number Smasher, but the required set¬ 
tings are not documented. Users wish¬ 
ing to change the boot-up defaults of 
the board should contact MicroWay 
technical support for instructions. 

The ECM in this board’s name 
stands for expanded conventional mem¬ 
ory; it is a feature of the MegaDOS de¬ 
vice driver that allows setting the mem¬ 
ory recognized by DOS to any value up 
to 1,016KB. The remaining 8KB is re¬ 
served for copying the ROM BIOS into 
the top of RAM. Memory above 640KB 
is normally reserved for system use— 
segments A000H and B000H for video 
display buffers, and segments C000H 
through F000H for expanded memory 
specification (EMS) page frames and 
ROM. The Number Smasher supplies 
duplicate memory addressed at these 
locations, and it dynamically switches 
between its on-board memory and the 
original memory on video and disk 
controllers. Access to EMS page frames 
is not automatically recognized; there¬ 
fore, ECM memory must be limited to 
the segments below those containing 
EMS frames when EMS memory is be¬ 
ing used. But this problem is minor 
compared with the next one. 

Switching video buffers in and out 
of the memory space works fine for 
video output performed via BIOS calls, 
but cannot help in cases of direct writ¬ 
ing to video adapter memory. As a re¬ 
sult, many major applications, such as 
Lotus 1-2-3, dBASE hi, Microsoft Word, 
and WordPerfect 4.1, will not run when 
DOS memory extends into the video 
segments. MicroWay supplies video 
drivers that fix this problem for two 
standard application programs: Micro¬ 
Pro’s WordStar and Lotus 1-2-3 release 
1A. Other programs that write directly 
to video buffers limit the DOS memory 
to 704KB, or 640KB with an IBM EGA. 

It is possible to run Memset to re¬ 
duce the DOS memory allocation be¬ 
fore running one of these ill-behaved 
programs and set it back up thereafter, 
but with two problems. First, instead of 
moving the DOS top-of-memory pointer 
on the fly, Memset performs a warm re- 
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Our reputation 
depends on it. 

The new STD-386 16MHz board 
was designed to be compatible 
with 6 and 8MHz IBM PC/ATs and 
popular PC/AT Clones. It is EGA 
compatible and supports Reai-and 
Protected-Mode software. It is a 
total hardware solution. From our 
experience, we know our approach 
insures full compatibility. The STD- 
386 is a plug-and-play 80386 CPU 
board taking up one slot and 
offering memory choices from I to 
16 Megabytes of RAM. An 
optional 80387 coprocessor is 
available. 


ma ke it that way? 

Customers expect all accelerator 
boards to run as promised. The sad 
truth is they don't. STD built it's 
reputation on fulfilling the 
promise..." We build Bullet Proof 
Boards!" Starting with our PC-286 
accelerator board running DOS and 
Protected Mode XENIX, we 
continue to keep the promise with 
the newest member of our family, 
our 386 board. 


comes down 
to - It runs all 
your applications! 

The STD-386 was designed from 
thousands of hours of experience 
building the world s most reliable 
286 accelerator board. Before any 
board is ever shipped, it will go 
through nearly 100 hours of burn- 
in and testing. We know our 
reputation is on the line, and we 
proudly invite you to give us a call 
to find out how easy it really is to 
upgrade your company's AT s with 
the new world standard 
The STD-386 16MHz. 


IBM PC/AT is a registered trademark 


Listening To Customers Is Our Future. 


Seattle Telecom &. Data, Inc. 12277 134th Court Redmond, Washington 98052-2429 (206) 820-1873 


ASK ABOUT OUR 
DEVELOPERS DISCOUNT 
PROGRAM. 
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boot, losing any RAM-resident data and 
programs. Second, these types of appli¬ 
cations are usually the very ones that 
would most benefit from a memory 
space larger than 640KB. But MicroWay 
does not aim the Number Smasher at 
the user needing large amounts of 
memory to run prewritten applications. 
Rather, this board is meant for systems 
running large custom-written programs, 
especially in the areas of scientific and 
engineering applications. For instance, 
ECM memory may be best for running 
a large FORTRAN program that needs 
700KB to 900KB of memory, provided it 
useS well-behaved BIOS video calls. 

Although the ECM scheme is less 
than successful, the Number Smasher’s 
1MB of RAM is not wasted because the 
memory above DOS can be used for 
other purposes. As previously men¬ 
tioned, the contents of ROM may be 
copied into segment F000H of the on¬ 
board RAM; this may be limited to the 
8KB of BIOS or may include the 32KB 
of the BASIC interpreter. Any memory 
remaining below the ROM image and 
above DOS may be used either for a 
disk cache or for a RAM disk. 

In operation, the Number Smasher 
was not totally reliable. It pushes the 
PC’s system to its limit, and occasionally 
beyond. At boot-up, spurious keyboard 
or hard-disk errors would crop up oc¬ 
casionally. The keyboard problems 
seemed to have no effect on the boot 
process and subsequent operations, but 
the hard-disk errors effectively would 
remove the hard disk from the system, 
so the system would boot up in cassette 
BASIC if the diskette drive was empty. 
On other occasions, after a successful 
boot-up the first keystroke would crash 
the system. Once up and running, how¬ 
ever, no problems were encountered. 

MicroWay also provides a way to 
run the Number Smasher at almost 12 
MHz. This is done by installing a 
motherboard accelerator alongside the 
Number Smasher; the one supplied is a 
version of MicroWay’s 87/88 Turbo re¬ 
viewed in the previous article. The 
Number Smasher runs at either one or 
two times the motherboard clock rate, 
and the Turbo card runs the mother¬ 
board at either 4.77 or 3 81 MHz, giving 
a choice of four system speeds: 4.77, 
3.81, 9-54, and 11.62 MHz. However, the 
Number Smasher/Turbo combination 
would not run reliably in the test sys¬ 
tem; often the system would crash 
when switched to a speed faster than 6 
MHz. This was most likely the result of 
limitations of components on the moth¬ 
erboard, because the operation was 
more reliable in another, newer, PC 


with higher-rated components. As ex¬ 
plained in the article on Class I acceler¬ 
ators, one of the requirements for in¬ 
stalling the 87/88 Turbo card is a sock¬ 
eted 8284 clock-generator chip on the 
host system’s motherboard. MicroWay 
also recommends an auxiliary cooling 
fan for 12-MHz operation. 

The documentation, while not 
oriented toward the beginner, is seri¬ 
ously lacking in technical information 
for the more experienced user. The 
Number Smasher is a complex product, 
and some explanation of what it does 
and how it works would be beneficial 
to those apt to purchase it. The installa¬ 
tion instructions are excellent, but no 
mention is made of several items: the 
I/O addresses used by the hardware 
(0C0H, 0E0H, 18EH, 2A8H), the fact that 

I n operation, the MicroWay 
Number Smasher/ECM was 


not totally reliable. It pushes 
the PC system to its limit, 
and occasionally beyond. 



MegaDOS uses interrupt 61H or the 
purpose of 8 of the 11 switches on the 
board (these switches enable memory 
above 512KB at boot-up). 

All in all, when the Number Smash¬ 
er works, it works well. But its lack of 
technical information and the unex¬ 
plained intermittent failures that oc¬ 
curred during testing made using this 
product a frustrating experience. 
Quadram. The Quadsprint is a caching 
board with 4KB of high-speed memory. 
As far as accelerators go, it is uncompli¬ 
cated and reliable, but has the draw¬ 
back that it does not support an 8087 
coprocessor. There is no on-board 
socket for an 8087, and one left on the 
motherboard is ignored. 

Switching between high and regu¬ 
lar speed can be done only through 
software. Unfortunately, Quadram does 
not provide programs to perform the 
speed switching, but merely gives the 
BASIC OUT statements that produce 
high and low speeds. 

An on-board jumper sets the boot¬ 
up speed of the board, but it also re¬ 
verses the action of the speed-switching 
port. If the boot-up is performed at 
slow speed, writing a 1 to port 1F8H 
switches to high speed and writing 0 re¬ 
turns to slow speed. But if the jumper 


is set for booting at high speed, writing 
a 1 drops down into slow speed and 
writing 0 enters high speed. 

The address of the speed-switching 
port can be changed by jumpers, but al¬ 
ternate addresses are not documented. 
Users who encounter problems are ad¬ 
vised by the manual to contact Quad- 
ram’s technical support for help. 

The documentation regarding 
speed switching is not quite accurate. It 
states that the jumper and the ports dis¬ 
able memory caching only at low speed 
and enable it at high, but, in fact, the 
clock speed is also switched between 
4.77 MHz and 9.54 MHz. 

Otherwise, the documentation is 
acceptable. The installation instructions 
are clear and to the point, with useful 
illustrations. One good addition is 
Quadram’s inclusion of a section on the 
theory of operation, although it is not 
well written. The extensive glossary that 
is included may bring new users more 
confusion than enlightenment, because 
it contains many terms and definitions 
not applicable to the Quadsprint. For 
example, the term caching, which is 
used extensively throughout the man¬ 
ual, is defined in the glossary only in 
terms of disk I/O caching, not memory 
caching as it applies in this instance. 

Although no problems were en¬ 
countered with installing and using the 
Quadsprint, it cannot be recommended 
enthusiastically. The do-it-yourself speed 
switching programs and the generally 
lackluster performance place it at a 
slight disadvantage in comparison with 
the other Class II boards. 

Univation. Two accelerator boards from 
this company were reviewed: the PC 
Turbocharger and the Dream Board. 

The Turbocharger provides a full 
complement of high-speed memory in 
two banks of 256KB chips and two of 
64KB, all of it rated at 150 ns. An option 
is available to address 64KB of this at 
segment F000H to hold a copy of the 
BIOS and BASIC ROM code. This is 
somewhat wasteful, first because the en¬ 
tire ROM code, including the BASIC in¬ 
terpreter, takes up only 40KB, and sec¬ 
ond because it is not possible to allo¬ 
cate only 8KB for a copy of the BIOS 
code. Users without interpreted BASIC 
must still lose all 64KB if they want to 
speed up BIOS operations. Further, the 
option to locate a bank in the ROM 
space is made with a jumper at installa¬ 
tion, and cannot be changed without 
opening up the system. 

Installation of the Turbocharger in¬ 
volves making the usual ribbon cable 
connection to the 8088 socket, and in¬ 
serting a dual in-line package (DIP) 
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SPEED INFUSION 


noise suppression unit into the 8087 
socket on the motherboard. In addition, 
if the system is an early PC-1 model 
with a 64KB motherboard, two ICs on 
the Turbocharger must be removed and 
replaced with two others provided. 

All three methods of speed switch¬ 
ing are provided: a toggle switch on the 
rear bracket, a resident hot-key pro¬ 
gram, and a pair of programs that may 
be run from the DOS prompt or from a 
batch file. The speed at boot-up is con¬ 
trolled by the position of the toggle 
switch. Once running, however, no in¬ 
dication is given of the current system 
speed, and the position of the toggle 
switch does not help because its setting 
may have been overridden by software. 
Speed-switching was consistently reli¬ 
able using any of the three modes. 

The documentation is very good, 
with sections on hardware and software 
installation, operation, troubleshooting, 
and, most importantly, it includes a use¬ 
ful technical reference. The latter even 
includes the assembly language source 
code for the hot-key speed-switching 
program. The I/O port usage is docu¬ 
mented, but no method is documented 
to change the port assignments in case 
of conflict with other devices. The num¬ 
ber of ports to which the board re¬ 
sponds seems inordinately large (see ta¬ 
ble 1), but the manual claims that these 
addresses “are not generally of use by 
software.” IBM’s hardware technical ref¬ 
erence calls them “reserved.” 

Although its performance is not 
significantly different from the rest, the 
Turbocharger distinguishes itself by its 
superior documentation and reliable 
operation, making it the most trouble- 
free to install and operate. 

Univation’s second entry, the 
Dream Board, might be considered the 
ultimate multifunction board. It pro¬ 
vides up to 2MB of high-speed RAM on 
a 16-bit bus: 640KB for conventional 
DOS memory, the rest for expanded 
memory complying with the Lotus/Intel/ 
Microsoft standard. Optional daughter¬ 
boards add a battery-backed clock/cal¬ 
endar and either two serial ports or 
one serial and one parallel port. A fully 
outfitted Dream Board adds a lot of 
power to a PC in a single slot. 

The documentation is every bit as 
good as the Turbocharger’s—the instal¬ 
lation process is easy, yet the user is 
kept informed of what is being done. 
Before the Dream Board can be 
plugged into a system, an installation 
program is run to determine the cur¬ 
rent system configuration. The pro¬ 
gram’s output guides the user in mak¬ 
ing the correct switch settings. 


TABLE 2: Benchmark Results 
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MODEL 

PC 

Mach 10 

ECM 

9.5 MHz/ 

ECM Quad- 

11.6 MHz/ sprint 
(ratio) 

Turbo¬ 

charger 

(ratio) 

Dream 

Board 

(ratio) 

BUSPERF 

ATFLOAT 

0.045" 

0.90 

4.08 

4.99 

0.90 

4.08 

4.08 

No 8087 

106 

1.93 

2.30 

2.79 

1.86 

2.26 

2.26 

With 8087 

22 

1.69 

2.00 

2.44 

— 

2.00 

2.00 

VDISK ASSEMBLY 
LOTUS 1-2-3 

34 

1.42 

2.17 

2.70 

1.34 

2.21 

2.21 

No 8087 

122 

1.54 

1.56 

1.72 

1.54 

1.56 

1.56 

With 8087 

41 

1.35 

1.39 

1.39 

— 

1.39 

1.39 

dBASE SORT 

119 

1.21 

1.38 

1.38 

1.19 

1.35 

1.35 

WORD REPAG. 

50 

1.67 

2.38 

2.86 

1.61 

2.38 

2.38 


a The numbers in this column are times in seconds for the base machine—an IBM PC with a 4.77-MHz 
8088. The numbers in the remaining columns are percentages relative to the first-column unit figures 
(base 100), and represent the increase in PC performance yielded by the accelerator boards. 


Benchmarks improved twofold at best when the accelerator boards were installed. 


As an accelerator, the Dream Board 
operates in a manner that is similar to 
the Turbocharger. One noticeable dif¬ 
ference is that the copy of ROM, if de¬ 
sired, is kept in memory above 640KB 
and does not reduce the conventional 
memory available to DOS. Another dif¬ 
ference is that the rear bracket carries 
two port connectors as well as the 
speed switch. As a result, the switch is 
placed up near the top of the bracket 
where it is inaccessible once the board 
is installed. This switch may be set at 
installation only, so its sole practical 
purpose is to determine the system 
speed at boot-up. However, it offers two 
other ways to change the speed: by run¬ 
ning a program from the DOS prompt, 
or by installing a resident program that 
responds to hot keys. 

Apart from its function as an accel¬ 
erator, the Dream Board leaves much to 
be desired as an EMS board. Its Ex¬ 
panded Memory Manager does not im¬ 
plement the full set of EMS functions; it 
supports only the rudimentary ones 
numbered 1 through 8. (For a descrip¬ 
tion of EMS functions, see “Expandable 
Memory,” Ted Mirecki, February 1986, 
p. 66.) It is not clear whether the func¬ 
tions are missing because they were not 
programmed in the software, or be¬ 
cause hardware-support is not there. Ei¬ 
ther way, it is a not a full implementa¬ 
tion of the EMS standard. 

Furthermore, the Dream Board’s 
usefulness as a multifunction board is 
also somewhat flawed. Of the two kinds 
of daughterboards (serial-to-serial or 
serial-to-parallel), only one type will 
mount on any given Dream Board. Two 


models are available: one with connect¬ 
ors for two serial ports (one 9-pin and 
one 25-pin), and the other with con¬ 
nectors for one serial port and one 
parallel port. The I/O modules have no 
connectors of their own. Therefore, the 
commitment to the port configuration 
must be made at the time the base¬ 
board is purchased, not when the 
daughterboard is added. The test unit 
came without the daughterboard. 

Overall, the Dream Board cannot 
be recommended as highly as the Tur¬ 
bocharger. Although it is a capable ac¬ 
celerator, its functionality as an EMS 
board is seriously flawed. It might be 
worth considering for a system with a 
severe slot shortage, but in most cases, 
especially in a PC/XT or compatible, the 
same capabilities could be better pro¬ 
vided by two or more boards (each tai¬ 
lored to a specific function). 

ACCELERATED PERFORMANCE 

The testing procedure for these board 
was the same as the that for the Class I 
accelerators as described in the first ar¬ 
ticle of this series. The test system was 
an IBM PC-2 with 640KB (reduced to 
256KB when testing boards with their 
own complement of high-speed mem¬ 
ory), two diskette drives and a hard 
•disk. The 8087 boards with a full 
complement of 16-bit memory, this per¬ 
formance can be directly measured by 
the BUSPERF program (published with 
the previous article, listings 1 and 2, 
pp. 156-157). The slight excess over 4.0 
is due to lower overhead for dynamic 
RAM refresh, as explained in the earlier 
article on Class I accelerators. 
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For the caching boards, the results 
of BUSPERF do not reflea the effea of 
the high-speed cache memory, but only 
the speed of accessing the system’s nor¬ 
mal memory via the 8-bit bus at 4.7 
MHz. This is a result of the straight-line 
sequence of instruaions in BUSPERF, 
and points out the faa that a cache is 
useful only on second and subsequent 
accesses to a given memory location. 

For code fetches, this implies a loop 
that can fit within the cache memory. 

When fetching code, the 8086 is¬ 
sues a bus transfer request for one 
word at a time, but the 8088 bus is ca¬ 
pable of transferring only one byte per 
bus cycle. Thus, 2 bus cycles of 4 clocks 
each, or a total of 8 periods of the 
motherboard clock, must be performed 
for each request. In terms of the pro¬ 
cessor clock (which runs exactly twice 
as fast as the bus), it takes exactly 16 
clock cycles to transfer each word from 
the main system memory, compared 
with 4 clock cycles for a transfer from 
high-speed on-board memory. From the 
processor’s point of view, that is equiva¬ 
lent to 12 wait states per access. And if 
the bus cycle needs more than 4 clock 
cycles (for example, when transferring 
to or from an I/O port), each additional 
clock cycle on the bus inserts two pro¬ 
cessor wait states. 

For reasons that could not be de¬ 
termined, both of the caching boards 
reviewed here (the Mach 10 and Quad- 
sprint) inserted two additional proces¬ 
sor wait states on every access to off- 
board memory. Their bus cycle is, thus, 
18 processor clocks (instead of the min¬ 
imum 16), resulting in a bus perform¬ 
ance that is 10 percent lower than that 
of a standard PC. 

The results of the benchmark tests 
are given in table 2. With the exception 
of BUSPERF, the tests are representative 
of praaical applications performed on a 
typical business or development system. 
A brief description of each test follows; 
see the article on Class I accelerators 
for more comprehensive information. 

ATFLOAT is a C program that per¬ 
forms a matrix multiplication. (See “Out 
from the Shadow of IBM..Steven 
Armbrust, Ted Forgeron, and Paul 
Pierce, August 1986, p. 53. An updated 
version 1.02 of ATFLOAT is given in 
“Updating the Evaluation Suite,” Steven 
Armbrust, Ted Forgeron, and Paul 
Pierce, March 1987, p. 70.) 

The assembly test timed the assem¬ 
bly of the VDISK program supplied with 
DOS 3.2; it was converted from listing 
to source code format by a BASIC pro¬ 
gram (see “Same Language, New Archi- 
teaure,” Ted Mirecki, October 1985, 


p. 48). Microsoft’s MASM version 4.0 was 
used; the input source file and output 
objea file were both on RAM disk. 

The Lotus 1-2-3 test generates a 
mortgage payment table for 80 different 
interest rates and 30 terms, using the 
Data Table 2 feature. 

The dBASE test is a sort of 900 rec¬ 
ords of the author file from the sample 
application used for evaluating database 
managers (see “Evaluating Data Man¬ 
agers as Development Tools,” Julie 
Anderson, August 1985, p. 46). 

The word processor test is a repag¬ 
ination of a 19-page document with 
Microsoft Word. This was the only test 
that was timed using a stopwatch. 

For operations with real numbers 
(ATFLOAT and Lotus 1-2-3), results are 
reported both with and without an 8087 
numeric coprocessor. The Quadsprint 
does not support an 8087; the others 
provide an on-board socket for one. 
With these boards, an 8087 rated at 10 
MHz is required. For the Number 
Smasher, a specially seleaed 8087 is re¬ 
quired for operation at 12 MHz. Users 
wishing to operate this board with an 
8087 at this speed should purchase it so 
equipped by MicroWay. Besides selea- 
ing a unit capable of operating at this 
clock rate, MicroWay also outfits it with 
a massive heat sink—a requirement for 
long-term operation at high speed. 

A FULL COMPLEMENT 

On several occasions during testing of 
these boards, a 301 keyboard error was 
indicated on boot-up in high-speed 
mode; this never prevented the system 
from coming up, and did not seem to 
affea its operation thereafter. This may 
be a warning that the PC is stressed to 
its limit, or may be only an anomaly of 
the keyboard controller. 

As expeaed, die boards that pro¬ 
vide a full complement of high-speed 
memory provide somewhat better per¬ 
formance than that of the caching 
boards. Although the difference is quite 
obvious in the measured results, it is 
barely noticeable in praaice. With their 
lower prices, the caching boards pro¬ 
vide respectable value—with some res¬ 
ervations. The Quadram Quadsprint 
does not support the 8087 and does not 
provide speed-switching programs, and 
the Microsoft Mach 10 does not provide 
full documentation and software sup¬ 
port for the mouse. For these reasons, 
and not because of any inherent disad¬ 
vantage of caching boards, neither one 
can be recommended. 

At 9.5 MHz, the three full-comple¬ 
ment boards provide almost identical 
performance. The MicroWay Number 


Smasher/ECM is a distinaive product 
for specialized applications, specifically 
scientific number-crunching chores re¬ 
quiring more than 640KB of memory. 
The 12-MHz capability, although almost 
unnoticeably different from operation at 
9.5 MHz, can be useful when the last 
measure of performance matters. Be¬ 
cause this produa pushes significantly . 
beyond the original design parameters 
of a PC, it does have reliability prob¬ 
lems. This accelerator board will run 
only in seleaed systems, so it must be 
carefully tested before a commitment is 
made. Users who need the particular 
benefits provided by the Number 
Smasher, and who have a system that is 
capable of accommodating it, will find 
few other alternatives. 

The other two full-complement 
boards come from the same company— 
Univation. The Dream Board, although 
a capable accelerator, is not satisfaaory 
in its other functions, specifically, its 
EMS memory provision and its I/O 
ports. The PC Turbocharger is the clear 
choice as a general-purpose Class II ac¬ 
celerator board. Its advantages are reli¬ 
ability and superior documentation; its 
appeal lies in its ability to speed up the 
operation of the PC under the w idest 
variety of conditions. 1 "minimal 

Microsoft 

16011 N.E. 36th Way 
Redmond, WA 98073-9717 
206/^82-8088 
Mach 10 

CIRCLE 339 ON READER SERVICE CARD 

MicroWay 
P.O. Box 79 
Kingston, MA 02364 
617/746-7341 
Number Smasher/ECM 

CIRCLE 340 ON READER SERVICE CARD 

Quadram Corporation 
1 Quad Way 

Norcross, GA 30093-2919 

404/923-6666 

Quadsprint 

CIRCLE 341 ON READER SERVICE CARD 

Univation 

1231 California Circle 
Milpitas, CA 95035 
408/263-1200 
PC Turbocharger 
Dream Board 
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Ted Mirecki has been a contributing editor 
to this magazine for two years. He recently 
joined the editorial staff at its location in 
Columbia, Maryland, as a technical editor. 
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eleVideo and 


users, for less. 


With our new PM/286 network 
server, you can put together high- 
performance networks for up to 
40% less than the cost of com¬ 
parable systems. 

Look at the chart. You’ll see the 
TeleVideo PM/286 network server 
beats the others and still gives you 
all the power you’re looking for. 

The performance you want. 

Our intelligent network Starboard 
is designed with an Intel 8088 
microprocessor maintaining high 
throughput, even as users are 
added. And the 
PM/286 is pow¬ 
ered with the Intel 
80286,8MHz 
engine. So it can 
handle heavy 
loads, serving up 
files almost as fast 
as you can say 
“fetch.” 


COST PER USER 


8 User 
System 

16 User 
System 

TeleVideo 

PM/286 

$1,257 

$ 926 

IBM Token 

Ring* Network 

$2,058 

$1,474 

3Com 3Server3 
System* 

$1,942 

$1,268 

Novell* Server 
System 

$2,119 

$1,357 

Prices are manufacturer list for comparable 
configurations with hard disk, tape drive, RAM 
memory, network interface boards and network 
operating system. Dedicated file server only. 

No workstation. 


Software savings, too. 

We maximize your software invest¬ 
ment because the PM/286 runs a 
custom version of Advanced Net¬ 
Ware/286,* and is compatible with 
virtually any single user or multi¬ 
user application written for MS 
DOS, NetWare or NETBIOS. We 
also support the key programming 
languages. 

Reliability you can 
count on. 

The PM/286 is built on TeleVideo’s 
five years experience in the multi¬ 
user network 
business, with 
over 87,000 work¬ 
stations attached 
to TeleVideo file 
servers. Plus , it's 
backed with our 
new, unmatched 
ONSITE warranty 


The flexibility 
you need. 

The PM/286 gives 
you more options. 

It’s easy to add up to 24 users. With 
the PM/286, you can use IBM PCs,* 
other compatibles or TeleVideo disk¬ 
less workstations. Our $999 disk¬ 
less workstations feature built-in 
network connections, so installation 
is as easy as plugging them in. 

You can select the PM/286 
model that best suits your applica¬ 
tion: 40 or 71 Mbyte hard disk (and 
room for more); 1 or 2 MB RAM; 
and up to 24 users. All models 
include a 1.2 MB floppy, 60 Mbyte 
streaming tape back-up, and a high 
resolution monitor. 


Make the right 
connection. 

Now’s the time to 
find out just how 
much you’ll save with the new Tele¬ 
Video PM/286 network server. 

Call your TeleVideo represen¬ 
tative, or 1-800-835-3228 today 
for more information, and to find 
out about the TeleVideo seminar 
coming to your area soon. 

Make the best price/perfor¬ 
mance connection. Connect with 
TeleVideo. 


TeleVideo 


TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94088-3568, (408) 745-7760. 
Regional offices: West (408) 745-7760; Southwest (714) 476-0244; South Central (214) 550-1060; 
Southeast (404) 447-1231; Midwest (312) 397-5400; East (516) 496-4777; Northeast (617) 890-3282. 
European offices: Amsterdam 31.2503.35444; Paris 33.1.4687.34.40; London 44.9905.6464. 

*IBM PC and Token Ring are trademarks of International Business Machines Corporation. Advanced NetWare/286 and Novell 
are trademarks of Novell, Inc., 3Com 3Server3 System is a trademark of 3Com Corporation. © 1987 TeleVideo Systems, Inc. 
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Taking the best from timesharing and 
networking, Classic Technology offers a 
practical solution for multiuser systems. 


STUART BLAIR 


U ntil the advent of the IBM PC/AT, 
sharing computers was practical 
only on minicomputers or main¬ 
frames. Rapidly increasing software ap¬ 
plications for CPU cycles, memory, and 
I/O bandwidths still make the AT inade¬ 
quate for many tasks. Nevertheless, 
broad categories of PC applications use 
only a fraction of the system capabilities 
that are available on an AT. 

Users can benefit from a true 
shared PC environment—they can save 
money by sharing expensive computer 
components, control the storage and or¬ 
ganization of data, simplify communica¬ 
tions among system users, and increase 
system reliability. Companies are begin¬ 
ning to offer multiuser products that re¬ 
side either on ATs or on PCs that have 
been enhanced with accelerator boards. 
These systems are based on three archi¬ 


tectural avenues—timesharing, 


separate 

microprocessors, and networking. Clas¬ 
sic Technology, Inc.’s Multiuser System 
is designed as a hybrid that incorpo¬ 
rates timesharing and networking. 

Proven timesharing technology has 
been borrowed from the minicomputer 
arena and recast to fit the capabilities 
and limitations of the PC microproces¬ 
sor, with varying success. With short 
time slices and a fast enough CPU, each 
user perceives the illusion that his pro¬ 
gram is running continuously on a 
dedicated computer. Networking a col¬ 
lection of true PCs solves the PC soft¬ 
ware and video compatibility problems, 
as well as most of the throughput prob¬ 
lems, but it increases the per-user cost. 
In some cases, the cost per PC of net¬ 
working actually can exceed the price 
of the individual PC systems. 
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MULTIUSER SOLUTION 

The proprietary hardware of the 
Classic system implements a traditional 
timesharing system with a single, fast 
CPU (a 10-MHz 80286), which is shared 
in an adaptive timeslicing algorithm 
among the currently active users. An ar¬ 
ray of fully IBM-compatible mono¬ 
chrome controllers is bank switched 
among the users to provide full video 
compatibility without having to suffer 
the performance penalties of software 
video emulation. 

The operating system software in¬ 
cludes PC-DOS 3.2 and Microsoft Net¬ 
works. Together, these logically estab¬ 
lish a network of virtual PCs, where the 
network “cable” is nothing more than 
the backplane of the PC. Transmissions 
along this cable adhere to definition of 
the ISO transport layer, but run at bus 
transfer speeds, which help minimize 
I/O bottleneck problems. 

Classic Technologies offers two im¬ 
plementations of the Multiuser System, 
one for IBM Personal Computers, PC/ 
XTs and compatibles (collectively re¬ 
ferred to as XTs in this article) and the 
other for AT-class machines. Both sys¬ 
tems are identical with one exception: 
the AT versions use the native 6- or 8- 
MHz 80286 CPU provided by IBM, while 
the XTs require a Classic 286 Speed Pak 
accelerator card containing a 10-MHz 
80286 with zero-wait-state memory to 
augment the CPU horsepower. 

Each person on the system uses a 
workstation with the display CRT and 
keyboard. The system supports two 
types of workstations. Classic Technolo¬ 
gies supplies a complete unit consisting 
. of an ergonomic (tilt and swivel) moni¬ 
tor, with a detached keyboard arranged 
in the AT-style key layout. Workstations 
also can be assembled by the customer 
using three components: an IBM-com¬ 
patible monochrome monitor, an XT 
keyboard, and the Workstation Inter¬ 
face, a small self-powered adapter that 
merges the monitor and keyboard sig¬ 
nals along with an optional serial port 
into a “network” connector. In either 
case, a heavy-duty, 25-pin shielded cable 
routes the signals between the com¬ 
puter and each workstation. 

Network cables radiate to each 
workstation in a star topology from a 
Workstation Adapter card plugged into 
the XT motherboard. The Workstation 
Adapter serves as a controller for one 
to four workstations. By itself, this 
adapter contains the video and key¬ 
board interface electronics for a single 
user as well as mounting positions for 
three small plug-in Workstation Mod¬ 
ules, each of which supports one work¬ 
station. For larger systems, additional 
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Workstation Adapters may be installed 
up to a limit of 16 users. 

The system dedicates a complete 
alphanumeric video adapter to each 
user, complete with its own 6845 CRT 
controller chip and a 4KB video buffer. 
Both the adapter I/O registers and 
video refresh buffer are bank-switched. 
A special I/O port (see table 1) selects 
an active video adapter. When selected, 
a bank appears as a standard IBM 
monochrome controller to each work¬ 
station, thereby guaranteeing full com¬ 
patibility with the PC alphanumeric 

Ifre operating system soft¬ 
ware includes IBM’s PC-DOS 
3.2 and Microsoft’s Net¬ 
works. Together, these prod¬ 
ucts logically establish a net¬ 
work of virtual PCs. 


video standard. Special differential drive 
circuitry allows the video output signal 
to be driven up to 500 feet to the work¬ 
station display CRT. 

In addition, the Workstation Adapt¬ 
er receives the keyboard input signals 
from each workstation unit. Any XT- 
compatible keyboard should work, but 
keyboards with AT-style electrical inter¬ 
faces will not. However, many manufac¬ 
turers supply keyboards with AT key 
layouts and XT electrical interfaces, 
which do operate correcdy. 

The Workstation Adapter is cur- 
rendy incapable of displaying graphics 
images. However, Classic Technologies 
is developing an EGA (enhanced graph¬ 
ics adapter) version of the Workstation 


Adapter based upon the Paradise Sys¬ 
tems, Inc.’s PEGA controller chip. This 
is the same chip that is used in Para¬ 
dise’s AutoSwitch EGA card. By adjust¬ 
ing to the type of software that each 
user is running, the Workstation Adapt¬ 
er then will be able to automatically 
emulate any of the following modes of 
video operation: monochrome, color 
graphics (CGA), EGA, Hercules mono¬ 
graphics, and Plantronics graphics. 

The Classic Multi I/O controller 
card can provide private I/O ports dedi¬ 
cated to each workstation. Coupled with 
a Workstation Adapter, this controller 
contains four serial ports, one for each 
workstation, and a clock-calendar cir¬ 
cuit. Classic workstations include an on¬ 
board serial-to-parallel converter; a tog¬ 
gle switch on the rear of the worksta¬ 
tion selects between serial or parallel 
mode. Other workstations assembled 
with the Workstation Interface can tap 
only the serial port, unless they are 
configured with an external serial-to- 
parallel converter. With the Multi I/O 
option, users 500 feet from the host can 
run a local printer or mouse. 

The 286 Speed Pak accelerator card 
forms the nucleus of the XT multiuser 
system, and also is marketed as a stand¬ 
alone product. Driven by a 10-MHz 
Intel 80286, this two-card module re¬ 
quires adjacent slots in the XT mother¬ 
board. (An 8-Mhz version of the 286 
Speed Pak is also available, but was not 
tested.) In addition to the faster CPU, 
the accelerator contains a socket for the 
80287 Numeric Data Processor, as well 
as a socket for the XT’s 8088 CPU that 
must be relocated onto the accelerator 
card. A toggle switch on the rear panel 
of the card allows switching between 
operating in 8088 mode (standard 
speed) and 80286 mode (turbo speed), 
but the system must be powered off to 
shift gears. The 286 Speed Pak will be 
reviewed and compared with other 


CLASSIC MULTIUSER SYSTEM 

XT Base System: *2,595 
10-MHz Speed PakCPU (1MB RAM) 

2.5MB RAM Memory Module 
Workstation Adapter 
MS-NET; Classic Operating System 
AT Base System: *2,495 
80286 Daughterboard Memory 
Management Unit 
4MB RAM Mempry Module 
Workstation Adapter 
MS-NET; Classic Operatic System 

Both the XT and AT base systems support two users if a CGA is used for the PCs display; only one user 
is supported if a monochrome display is used. 


Workstation Module: $195 
(up to three per Workstation 
Adapter) 

Workstation Adapter: $495 
(one to four additional users) 
Workstation Interface: $155 
(for custom-built workstations) 
Classic Workstation: $495 
(includes built-in serial or 
parallel port) 
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I/O ADDRESS* 

FUNCTION 

100 

Memory manager control 

102 

Memory bank select 

110-1 IF 

Multi-I/O 8259 controller 

330-334 

Memory bank enable/disable 

340-34F 

Workstation card 8259 controller 

370 

Video RAM bank select 

372 

Multi-I/O bank select 

3FO-3FF 

Memory address configuration 

a IZO addresses are given in hexadecimal. 

These I/O port addresses control the custom memory management, keyboard 
ports, and video controllers; these addresses cannot be reconfigured. 


cards in an upcoming article on 80286 
accelerators for the PC. 

The 286 Speed Pak contains 2.5MB 
16-bit memory, expandable to 5MB on 
an additional card. The memory organi¬ 
zation is proprietary to Classic; the sys¬ 
tem cannot support EMS memory ex¬ 
pansion cards. An on-board memory 
management unit permits the system to 
create isolated 640KB partitions for 
each workstation, in which are con¬ 
tained a private copy of DOS and the 
application program for each user. 

In addition, the XT’s BIOS routines 
are copied into 16-bit RAM for faster ex¬ 
ecution. This technique of using IBM’s 
BIOS guarantees a high degree of com¬ 
patibility, although some device timing 
loops in the BIOS are reportedly 
patched after being loaded into RAM to 
provide proper performance with the 
accelerator. If an IBM computer is not 
used, the BIOS is not copied into faster 
RAM, and the performance advantage, 
therefore, is not realized. 

A typical four-user XT-based system 
consists of these components: 

• An IBM PC, XT, or Classic-approved 
compatible, with hard disk 

• One 286 Speed Pak, a processor ac¬ 
celerator module containing an 80286 
10-MHz CPU, and 2.5MB RAM 

• One Workstation Adapter, a video 
controller card capable of supporting 
from one to four users 

• Three Workstation Modules, small 
piggyback video controllers that 
mount on the Workstation adapter for 
users two through four 

• Three workstations (displays and key¬ 
boards), in addition to the local dis¬ 
play and keyboard provided with an XT 

In an XT system, this relatively small 
configuration may require an upgrade 
from the standard 130-watt XT power 
supply. A PC system that is equipped 
only with the standard 62.5-watt supply 


certainly requires an upgrade. If the sys¬ 
tem is equipped with any additional op¬ 
tion cards, then it probably will require 
an expansion chassis because with the 
piggyback cards and cables, the XT 
chassis is quite full. 

The main difference between XT 
and AT implementations of the Multi¬ 
user System is that ATs do not use the 
286 Speed Pak and RAM expansion 
hardware. Instead, a small Memory 
Management Unit daughterboard is at¬ 
tached at the AT’s 80286 CPU socket, 
and a 4MB memory board is plugged 
into a bus slot. The Workstation Adapter 
and workstations themselves are identi¬ 
cal to the XT configuration. 

SYSTEM ARCHITECTURE 

The system’s proprietary hardware has 
been engineered to support two stan¬ 
dard operating system software compo¬ 
nents, IBM’s PC-DOS and Microsoft’s 
MS-NET, which are coupled together by 
Classic’s multitasking kernel. The system 
addresses both performance and com¬ 
patibility issues by cloning an imaginary 
network of virtual PCs within one com¬ 
puter. These virtual PCs operate within 
their 640KB memory partitions carved 
from the system’s 2.5MB to 16MB of 
memory, and function as workstations 
or as the network server. 

The server partition manages most 
of the shared resources such as disks, 
directories, and printers. Because this 
network is physically a single timeshar¬ 
ing system, it contains only one server 
to operate all shared devices. To con¬ 
serve hardware resources, the server 
partition has no assigned console, al¬ 
though for diagnostic and configuration 
control purposes any workstation can 
be used as a console for the server par¬ 
tition using the NSWAP command. 

The remainder of the virtual PCs 
operate as network workstations, each 


running programs for a single user. In 
essence, the workstations are config¬ 
ured as “diskless PCs” with 640KB of 
RAM, a console (video and keyboard), 
and a copy of DOS and MS-NET. Al¬ 
though the entire system is controlled 
by a multitasking kernel, each worksta¬ 
tion partition runs only in single tasking 
mode. In other words, non-interactive 
batch programs (other than the spooler 
supplied with the operating system) 
cannot be run in the background. Un¬ 
like disk-based workstations on a net¬ 
work, the Classic workstations depend 
on the network server to perform all 
file reading and writing, as well as most 
printing. As the server is dedicated to 
managing shared resources, it cannot 
run application programs for users. 

To provide the complete compati¬ 
bility required for most PC software, 
Classic must run in the 80286 real 
mode. This means that ill-behaved or 
experimental software run by one user 
potentially can crash the entire system. 
Although memory management hard¬ 
ware provides separate memory parti¬ 
tions for each workstation, a program 
still can corrupt critical memory loca¬ 
tions or I/O port addresses used to con¬ 
trol multiuser operations. 

All of the partitions share a single 
copy of the XT or AT ROM BIOS and 
BASIC, in addition to the multitasking 
kernel. The BIOS and BASIC are the 
standard ROM firmware modules 
loaded into 16-bit RAM for improved 
performance, so that corhpatibility 
should not be a problem. The kernel 
module, called XPORT.EXE, consists of 
three components: the multitasking 
timeslice algorithm, an I/O monitor, 
and the network transport function 
used to communicate between the par¬ 
titions. The ROM BIOS and BASIC mod¬ 
ules occupy their normal memory seg¬ 
ment beginning at F000:0H, while the 
kernel resides at address E000:0H in the 
XT implementations and at D000:0H in 
ATs. Numerous I/O port addresses also 
are used by the hardware, and are doc¬ 
umented in table 1. 

A workstation partition’s unique 
memory address space consists of the 
memory between 0 and 9000:FFFFH, 
plus the video memory at B000:0H. 
Whenever a partition has the CPU, it 
will be mapped into the processor’s ad¬ 
dress space at the above-mentioned ad¬ 
dresses. To provide isolation from user 
modification of low-memory interrupt 
vectors, a rarely-used 80286 feature is 
exercised that allows the interrupt vec¬ 
tor addresses to be located at an ad¬ 
dress other than zero. Classic’s software 
relocates the interrupt addresses into 
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Here’s a plug 
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Clipper 


FOR IMMEDIATE RELEASE 

For information contact: 

% Nantucket 

Nantucket Corporation® 

12555 Jefferson Blvd. 

Los Angeles, CA 90066 

(213) 390-7923 

CUPPER " NETWORKS DBASE APPLICATIONS 

LOS ANGELES, California.. .Nantucket’s Clipper now lets developers and business persons 
plug an unlimited number of workstations together to run their dBASE III and dBASE III PLUS 
applications, using Clipper’s new networking capabilities. 

This new release compiles programs to run on networks that support DOS 3.1 calls for 
networking functions, plus single-user programs for DOS 2.0 or greater. 

Compiled Applications can be distributed freely, need no runtime module, no licensing fee 
or royalty. And there is no extra cost per user, regardless of how many users are connected to a 
Clipper network. Plus the new release now packs even more of Clipper’s famous speed, on both 
single-user and networking applications. 

The new Clipper also sports Expanded Memory support, additional functions and improve* 
memo fields. The new release, dubbed Autumn ’86, is not copy protected. 

Clipper Autumn ’86 is available for a suggested retail price of $695. Registered users of 
Clipper may upgrade to the new version for $139. 







MULTIUSER SOLUTION 



The CPU is rescheduled on each tick of the 18.2-MHz system clock, called a time- 
slice. Workstations are normally serviced in 1-2-3-4 order. Keyboard interrupts give 
a workstation immediate CPU time. Requests to the server are expedited by having 
the workstation yield the remainder of the timeslice to the server. 


kernel memory that remains at the 
same location (E000:0H for an XT, 

D000:OH for an AT) regardless of the 
active partition. 

The kernel contains a process that 
monitors all of the software and hard¬ 
ware interrupts in the system and deter¬ 
mines which partition should handle 
each one. For example, the video dis¬ 
play interrupt (INT 10H) is executed 
within the current workstation partition, 
while keyboard hardware interrupts, 
which could be generated at any time 
by any of the keyboards, are handled in 
the kernel. Certain I/O devices can be 
configured to be non-shared, such as a 
modem port dedicated to one of the 
users. Interrupts from such a device are 
examined and then passed along to the 
proper workstation partition. 

The timeslice algorithm controls 
the sharing of the CPU cycles among 
the partitions thereby solving a difficult 
problem in an elegant way. Multiuser 
operating systems generally use a com¬ 
bination of two methods to determine 
when to give CPU time to an applica¬ 
tion. The first method is to set a maxi¬ 
mum time that an application can use 
the CPU; if it is not voluntarily relin¬ 
quished by this maximum time, the 
operating system forcibly changes to an¬ 
other application. The second method 
is to change applications whenever the 
current application requests a poten¬ 
tially time-consuming I/O operation. 
Programs normally make this known in¬ 
directly with a system call that requests 
an I/O service from a device that is not 
yet ready to transfer data, such as a key¬ 
board. It is through this system-call 
mechanism that multiuser operating sys¬ 
tems determine which programs are 


really waiting for input or output, and 
therefore are idle. 

However, single-user computers 
based on PC-DOS (as well as most 
other single-user operating systems) 
typically allow application programs 
direct access to all devices; in these sys¬ 
tems there is no memory or I/O protec¬ 
tion at all. PC-DOS application pro¬ 
grams frequently take advantage of this 
environment to provide higher perfor¬ 
mance or some degree of concurrency 
of task execution. The benefits out¬ 
weigh the costs here, because unused 
CPU cycles are free. When no input data 
are available to process, these programs 
often look for something else to do. For 
example, when waiting for the next key¬ 
stroke, Lotus 1-2-3 will update a clock 
window on the screen, a seemingly in¬ 
nocuous and trivial task, yet one which 
entirely consumes the available CPU 
time. Similarly, WordStar never waits 
for the next input keystroke, but rather 
alternates between checking the key¬ 
board status for “next character avail¬ 
able” and checking the printer port for 
room to output the next character from 
WordStar’s internal spooler. 

These programs can easily deceive 
the system into believing that they are 
productively active, when in fact they 
may be accomplishing little or nothing. 
In that case, even inactive user parti¬ 
tions would receive a full timeslice, de¬ 
grading the performance of users doing 
productive processing. 

The Classic timeslice algorithm ad¬ 
dresses this problem in an adroit fash¬ 
ion. As a general rule, the CPU cycles 
are divided into short bursts by each 
tick of the system clock. These bursts 
are called timeslices and have a duration 


of about 35 ms. The timeslices are allot¬ 
ted one at a time to each partition in 
turn, followed by the next partition, for 
all workstations and the server. This 
fundamental algorithm provides an 
even distribution of CPU cycles to each 
partition. If n is the number of worksta¬ 
tions, (n + 1) is the number of parti¬ 
tions including the server, and c is the 
network management overhead factor, 
then each workstation receives the fol¬ 
lowing share of CPU time, t : 

O - c) 

(n + 1) 

Classic has adapted this algorithm in 
several ways to improve overall per¬ 
formance. A depiction of Classic’s time¬ 
slicing algorithm is shown in figure 1. 

Consider an application program 
that reads a series of blocks from a 
hard-disk file. With a proper interleave 
value, it should be possible to read sev¬ 
eral sectors of data per disk revolution. 
With the disk spinning 60 times per sec¬ 
ond, this produces an effective through¬ 
put of several hundred sectors per sec¬ 
ond. Yet, if the program must wait for 
the server partition to execute , each sec¬ 
tor transfer, then two timeslices will be 
required for each sector, yielding a net 
throughput of (1 sec) / (2 * 55 ms) or 
about nine sectors per second. To cir¬ 
cumvent this problem, the kernel rec¬ 
ognizes when a workstation queues a 
server partition request and then bor¬ 
rows time from the current timeslice 
for the server to execute that request 
immediately. This eliminates the delay 
inherent in waiting for the next normal 
server timeslice for each disk transfer. 

The kernel also recognizes when 
an application is continuously scanning 
the keyboard status with an empty key¬ 
board buffer. After a few seconds, the 
CPU dispatcher begins to skip over this 
partition, gradually decreasing its CPU 
allocation to zero. Thus, when a user 
stops using the workstation, the CPU cy¬ 
cles are reallocated evenly to the other 
partitions. Since the timeslice allocation 
is restored to the partition when the 
next keyboard interrupt is received, this 
redistribution algorithm is fully auto¬ 
matic and transparent to the idle user. 
The other users simply notice improved 
performance whenever fewer worksta¬ 
tions are active. 

The dispatching algorithm is fur¬ 
ther configurable for Lotus 1-2-3 and 
Symphony users. Since these programs 
maintain a clock window on the CRT by 
calling the DOS Get Date and Get Time 
functions, they appear to the kernel to 
be doing useful work; hence, they con¬ 
tinue to receive their full share of CPU 
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MULTIUSER SOLUTION 





REDIR.EXE and SESSION.EXE handle server requests and are part of Microsoft Networks. SHARE.EXE, provided with PC-DOS, 
manages file sharing. Classic’s component, XPORT.EXE, contains the hardware interface, timeslicing, and the network transport layer. 


time. The manufacturer supplies a batch 
file that informs the dispatcher that a 
Lotus-like program is running, so it can 
switch to the next partition when date 
or time data are requested from DOS. 

Although resident programs can be 
used by a workstation, Classic places 
some restrictions on them. Unfortunate¬ 
ly, popular programs such as Borland’s 
SideKick and SuperKey violate these re¬ 
strictions. All programs must use BIOS 
interfaces, rather than direct hardware 
operations, to poll the keyboard. Also, a 
resident program must not depend on 
always receiving the 18.2/second clock 
tick. A clock-tick interrupt for a worksta¬ 
tion occurs only during a workstation’s 
own timeslice. If some other worksta¬ 
tion has the timeslice, the resident pro¬ 
gram will not receive the tick. Resident 
programs can get a reliable tick count 
by using the standard IBM BIOS “ticks 
since midnight” doubleword at 0:46CH 
(correctly maintained by Classic). 

SOFTWARE COMPONENTS 

The MS-NET software that is provided 
by Classic also serves as the foundation 


for IBM’s PC Network product. IBM has 
enhanced PC Network with certain de¬ 
sirable facilities, such as peer-to-peer 
communications (through NetBIOS). 

Both PC-DOS 3.1 and 3 2 are sup¬ 
ported by Classic and run without any 
patches. Each partition including the 
server contains a private copy of DOS. 

In the workstation partitions, each in¬ 
stance of DOS is responsible for han¬ 
dling non-shared resource usage func¬ 
tions such as process creation and ter¬ 
mination, memory allocation, console 
I/O functions including ANSI terminal 
emulation via the ANSI.SYS video device 
driver, and file I/O to any local disk 
drives. Usually, local file I/O is limited 
to accessing a small RAM disk volume, 
which is stored within the 640KB mem¬ 
ory partition, because the real disk 
drives must be shared. 

The standard single-user DOS capa¬ 
bilities in the workstation partitions are 
augmented by three DOS extensions: 
the file sharing (SHARE.EXE), I/O re¬ 
direction (REDIR.EXE), and session 
(SESSION.EXE) modules. The first of 
these extensions is distributed on the 


standard PC-DOS distribution diskette, 
while the latter two modules are com¬ 
ponents of MS-NET. All of the exten¬ 
sions are loaded as terminate-and-stay- 
resident (TSR) modules and are linked 
into DOS by way of software interrupt 
vectors. Each one of them is intended 
to be accessed by routines within DOS, 
rather than directly from application 
programs. This is consistent with the 
layered network service philosophy of 
the Open System Interconnection refer¬ 
ence model. Figure 2 gives a schematic 
representation of how the operating 
system modules interrelate. 

The SHARE.EXE module contains 
the support logic DOS requires for file 
sharing and diskette swapping protec¬ 
tion. It introduces four file-sharing 
modes : Deny Read/Write, Deny Write, 
Deny Read, and Deny None. Deny Read/ 
Write unconditionally forces exclusive 
access to a file, and fails if the file is 
open anywhere else in the system re¬ 
gardless of the usage mode. The Deny 
Write and Deny Read modes protect a 
file from being written or read by an¬ 
other program. The Deny None mode 
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places no restrictions on read or write 
access to file. This open mode updates 
a shared database file simultaneously 
from several partitions. 

When a file can be concurrently 
written by several processes, some 
mechanism other than the open mode 
must be used to prevent “collisions” 
that can destroy the validity of the data. 
DOS provides a record locking system 
call that temporarily protects a contig¬ 
uous region of a file by excluding other 
processes from reading or writing in 
that region. To be effective, the pro¬ 
grams all must contain logic that prop¬ 
erly locks either the entire hie or an ap¬ 
propriate subset. Multiuser applications 
such as Ashton-Tate’s dBASE hi plus and 
Microrim’s R:base 5000 contain this type 
of record-locking logic and work well 
within the Classic system. 

The function of the redirector 
module is to recognize I/O requests for 
remote resources and reroute them to 
the network server. Both hie I/O and 
printer character stream I/O redirection 
services are provided. The redirector 
examines hie pathnames in the DOS 
calls OPEN, CREAT, as well as the direc¬ 
tory and disk management functions to 
determine if a request should be exe¬ 
cuted locally or on the network. Local 
requests, such as RAM disk I/O, console 
I/O, and process creation and termina¬ 
tion, are simply returned to the local 
DOS for execution. 

Eventually, the redirected request 
arrives at the server. In a true network, 
the server would queue requests from 
all of the partitions and execute them 
on a hrst-in, hrst-out basis, finally re¬ 
turning the results to each originating 
redirector module when available. 

Here, however, it appears to the net¬ 
work software that disk requests are ex¬ 
ecuted immediately upon arrival in the 
server, eliminating the need for any 
queuing. Shared printer requests gener¬ 
ate character streams that also are re¬ 
directed to the server, where the 
streams are stored in spool files. 

Notice that although no physical 
network cable exists in this system, all 
of the underlying OSI network layers 
nevertheless are properly represented. 
Remote I/O requests from an applica¬ 
tion are trapped by the redirector and 
communicated over the session layer 
virtual circuit (layer 5). Sessions move 
data from one system to another with 
the assistance of the transport (layer 4), 
network (layer 3), and data link (layer 
2) layers, which are all implemented 
concisely within the kernel. The lowest 
network layer, the physical layer, is 
actually the processor data bus. 


ISN’T IT A PITY... 



Everything Isn’t As 
Accommodating As 

TM TM 

c-tree / r-tree 


FILE HANDLER 


Performance and Portability 

For all the time you devote to developing 
your new programs, doesn't it make sense to 
insure they perform like lightning and can be 
ported with ease? 

c-tree: Multi-Key ISAM Functions 
For Single User, Network, & Multi 
Tasking Systems 

Based on the most advanced B+ Tree routines 
available today, c-tree gives you un¬ 
matched keyed file accessing performance and 
complete C Source Code. Thousands of profes¬ 
sional C programmers are already enjoying 
c-tree's royalty-free benefits, outstanding 
performance, and unparalleled portability. 

Only FairOom provides single and multi-user 
capabilities in one source code package, 
including locking routines for Unix, Xenix, and 
DOS 3.1., for one low price! In addition, 
c-tree supports fixed and variable record 
length data files; fixed and variable length key 
values with key compression; multiple indices 
in a single index file, and automatic sharing of 
file descriptors. 

r-tree: Multi-File Report Generator 
r-tree builds on the power of c-tree 
to provide sophisticated, multi-line reports. 
Information spanning multiple files may be 
used for display purposes or to direct record 
selection. You can develop new reports or 
change existing reports without programming 
or recompiling and can use any text editor to 


REPORT GENERATOR 


create or modify r-tree report scripts 
including the complete report layout. At your 
option, end users may even modify the report 
scripts you provide. 

Unlimited Virtual Fields; Automatic File 
Traversal 

r-tree report scripts can define any number 
of virtual fields based on complex computational 
expressions involving application defined data 
objects and other virtual fields. In addition, 
r-tree automatically computes values 
based on the MAX, MIN, SUM, FRQ, or AVG of 
values spread over multiple records, r-tree 
even lets you nest these computational func¬ 
tions, causing files from different logical levels 
to be automatically traversed. 

Unlike other report generators, r-tree allows 
you to distribute executable code capable of 
producing new reports or changing existing 
reports without royalty payments, provided the 
code is tied to an application. Your complete 
source code also includes the report script 
interpreter and compiler. 

How To Order 

Put FairOom leadership in programmers utilities 
to work for you. Order c-tree today for 
$395 or r-tree for $295. (When ordered 
together, r-tree is only $255). For VISA, 
MasterCard and C.O.D. orders, call 314/445- 
6833. For c-tree benchmark comparisons, 
write FairOom, 2606 Johnson Drive, Columbia, 
MO 65203. 


Complete C Source Code & No Royalties! 

Xenix is a registered trademark of Microsoft Corp. Unix is a registered trademark of AT&T. 
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“How to protect your software 
by letting people copy it.” 

By Dick Erett, President of Software Security 


Hard Disk Installation : Simply copy program disk 
to hard disk usi ng DOS Comm an^Copy A:*.* C: 

Program Back-ups : You may make as many copies ot 
the program diskette as you wish. 


Data Back-ups : Use normal back-up and restore 
commands, including backing up sub-directories containing 
program files. 

Networks : This product may be 
oiks. Follow the same installation 
page 102 of this manual The Block 
with the normal operation of any 





Soon all software installation procedures will be as straightforward as this. 
The only difference will be whether you include the option to steal your 
product or not. 


Inventor and 
entrepreneur, 
Dick Erett, 
explains his 
company’s 
view on the 
protection of intellectual 
property._ 

crucial point that 
even sophisticated 
software develop¬ 
ment companies and the 
trade press seem to be miss¬ 
ing or ignoring is this: 
Software protection must 
be understood to be a 
distinctively different 
concept from that com¬ 
monly referred to as 
copy protection. 
Fundamentally, software 
protection involves devising 
a method that prevents 
unauthorized use of a 
program, without restricting 
a legitimate user from 
making any number of 
additional copies or prevent¬ 
ing program operation via 
hard disk or LANs. 

Logic dictates that mag¬ 
netic media can no more 
protect itself from misuse 
than a padlock can lock itself. 

Software protection must 
reside outside the actual 
storage media. The technique 
can then be made as tamper 
proof as deemed necessary. 

If one is clever enough, 
patent law can be brought 
to bear on the method. 

Software protection is at 
a crossroads and the choices 
are clear. You can give 
product away to a segment 


of tne market, or take a 
stand against the theft of 
your intellectual property. 

.. giving your software 
away is fine... 99 

We strongly believe that 
giving your software away 
is fine, if you make the 
decision to do so. However, 
if the public’s sense of ethics 
is determining company 
policy, then you are no 
longer in control. 

We have patented a device 
that protects your software 
while allowing unlimited 
archival copies and unin¬ 
hibited use of hard disks and 
LANs. The name of this 
product is The BLOCK™ 

The BLOCK is the only 
patented method we know 
of to protect your investment. 
It answers all the complaints 
of reasonable people con¬ 
cerning software protection. 


In reality, the only people 
who could object are those 
who would like the option 
of stealing your company’s 
product. 

“.. .eliminating the ratio¬ 
nale for copy-busting... 99 

Since The BLOCK allows 
a user to make unlimited 
archival copies the rationale 
for copy-busting programs 
is eliminated. 

The BLOCK is fully pro¬ 
tected by federal patent law 
rather than the less effective 
copyright statutes. The law 
clearly prohibits the produc¬ 
tion of work-alike devices 
to replace The BLOCK. 


The BLOCK attaches to 
any communications port of 
virtually any microcomputer. 
It comes with a unique 
customer product number 
programmed into the circuit. 

The BLOCK is transpar¬ 
ent to any device attached to 
the port. Once it is in place 
users are essentially unaware 
of its presence. The BLOCK 
may be daisy-chained to 
provide security for more 
than one software package. 

Each software developer 
devises their own procedure 
for accessing The BLOCK 
to confirm a legitimate user. 
If it is not present, then the 
program can take appro¬ 
priate action. 

“ . .possibilities... 
limited only by your 
imagination..." 

The elegance of The 
BLOCK lies in its simplicity. 
Once you understand the 
principle of The BLOCK, 
hundreds of possibilities will 
manifest themselves, limited 
only by your imagination. 

Your efforts, investments 
and intellectual property 
belong to you, and you have 
an obligation to protect 
them. Let us help you safe¬ 
guard what’s rightfully yours. 
Call today for our brochure, 
or a demo unit.” 


Software 

'ecurity iHc. 

870 High Ridge Road Stamford. Connecticut 06905 

203 329 8870 
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SYSTEM MANAGEMENT 

The server partition manages all of the 
shared resources in the system, includ¬ 
ing directories, printers, and disk 
drives. Rather than executing applica¬ 
tion programs and COMMAND.COM, 
this partition runs a dedicated network 
management program, SERVER.EXE. 

This routine accepts workstation re¬ 
quests to open, close, read, and write 
the shared resource files. 

In addition, the server maintains 
a console display that is normally 
swapped into the background, meaning 
that it is not displayed on any of the 
workstation CRTs. The console queries 
system status and enters system man¬ 
agement commands. It can be retrieved 
into the foreground by running the 
command NSWAP at any workstation. 
However, it cannot be returned to the 
background except from another work¬ 
station console, which can be inconve¬ 
nient. Fortunately, the server console 
does not need to be accessed frequent¬ 
ly by the system manager. Configuration 
commands to set up a particular server 
can be batched into an initialization file, 
OFFERS.I and processed each time the 
server is booted. 

The system manager uses the 
SHARE command at the server console 
(not to be confused with the program 
SHARE.EXE, which manages the open 
file modes) to create a table of shared 
resources that are offered to the work¬ 
stations. These resources, which are 
identified by a shortname of up to eight 
characters, can be password and per¬ 
mission protected to a degree. To share 
the diskette drive A:, the program 
library CABIN, a database directory 
CAACCT\ DATABASE, and the shared 
serial printer attached to COM2: re¬ 
quires the following commands: 

share floppya = a: 
share proglib = c:\bin 
share dblib = c:\acct\database 
share printer = com 2: 

The shortnames floppya, proglib, dblib, 
and printer are arbitrary. Mapping the 
true pathname of a resource into the 
public shortname allows the system 
manager to be flexible in reconfiguring 
the server without modifying any of the 
applications in the workstation parti¬ 
tions. For example, as the hard disk C: 
nears its capacity because of growth in 
the inventory database file in the direc¬ 
tory \ACCT\DATABASE, the manager 
can install a new hard drive D: and 
move the database directory there. In 
terms of software reconfiguration, the 
manager needs to modify only one 
share command; this is done by chang¬ 


ing the DOS directory pathname and 
leaving the shortname dblib unchanged: 

share dblib = d:\database 

Workstations complete the map¬ 
ping of the shared resources with an¬ 
other command, USE, that equates the 
resource shortname to an unused de¬ 
vice name in the workstation. Thus, one 
partition might map the database direc¬ 
tory to unused drive E:, while another 
might map the same directory to drive 
I:, and yet another might not attach that 
directory at all. The server printers, 


which are assigned shortnames such as 
printer and printer2 (with the share 
command) are mapped to unused, typi¬ 
cal printer device names such as PRN:, 
LPT1:, or COM2:. For example, a work¬ 
station might use the following collec¬ 
tion of USE configuration commands: 

use a: \ \ server \srvra 

usee: \\ server \ proglib 

use i. \ \ server \ dblib 

use lpt 1 \ \ server \ printer 

In conjunction with the SHARE 
commands listed above, these USE com- 


Lattice Works 


LATTICE ANNOUNCES 
MICROSOFT WINDOWS 
SUPPORT IN VERSION 3.2 

Version 3.2 of the Lattice MS-DOS 
C Compiler features full support for 
Microsoft Windows—including the 
“far” “near” and “pascal” keywords. 

In addition, version 3.2 includes 
the ability to generate more than 64K 
bytes of static data and to declare 
objects larger than 64K bytes. It also 
includes improved support for ROM- 
based applications via the “const” 
data type. Version 3.2 is a significant 
release because it eliminates Micro¬ 
soft’s claimed monopoly on future 
MS-DOS C development tools. Now 
that the Lattice MS-DOS C Compiler 
supports a window interface, pro¬ 
grammers using Lattice C can avoid 
the problems caused by switching 
to a different compiler. $500.00 


LATTICE NOW OFFERS 
ENHANCED AmigaDOS 
C COMPILER 

Version 31 of the Lattice 
AmigaDOS C Compiler offers a new 
library with 100 more functions 
than the standard AmigaDOS C 
Compiler. What’s more, increased 
library modularity and new address¬ 
ing modes help reduce load module 
sizes by more than 20%. The new 
version also features faster pointer 
and integer math, faster IEEE floating 
point routines, direct support of the 



Lattice 

(800)533-3577 In Illinois (312) 858-7950 


Amiga’s FFP format floating point 
library, and multi-tasking support. 

With Version 3.1, Lattice has 
broken free of the reliance on the 
Amiga standard linker and object 
file format. This new release includes 
completely new expanded documen¬ 
tation, and a Lattice assembler and 
linker which remain compatible 
with previous software but allows 
professional programmers to take 
advantage of both the Amiga’s speed 
and the industry’s standardization. 

Lattice AmigaDOS C Compiler with 
Lattice’s Text Management Utilities, 
$225. Professional AmigaDOS C 
Compiler with, Text Management 
Utilities, Lattice Make Utility, Lattice 
Screen Editor, and the Metadigm 
MetaScope Debugger, $375. 
AmigaDOS C Compiler $150. 

LATTICE RELEASES NEW 
VERSIONS OF C CROSS 
COMPILER AND LINKER 

Version 3.1 of the Lattice C Cross 
Compiler to MS-DOS and version 
2.12 of the Plink86Plus Overlay 
Linker are now available for Sun and 
Apollo workstations as well as the 
DEC VAX Family of processors run¬ 
ning VMS, UNIX or Berkeley UNIX. 

All Lattice C Cross Compilers 
possess the same functionality and 
generate the same code as the native 
Lattice MS-DOS C Compiler. This 
allows users to take advantage of the 
larger systems’ speed and multi-user 
capabilities when creating applica¬ 
tions for most popular PCs. 

Contact Lattice Corporate Sales 
for details. 


TELEX 532253 FAX (312) 858-8473 


INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32)2-720-51-61 
Japan: Lifeboat, Inc. (03)293-4711 England: Roundhill (0672)54675 
France: Echosoft (1)4824.54.04 Germany: Pfotenhaur (49)7841/5058 
Hong Kong: Prima 85258442525 A.I. Soft Korea, Inc. (02)7836372 
Australia: FMS (03) 699-9899 Italy: Lifeboat Associates Italia (02) 46.46.01 
CIRCLE NO. 160 ON READER SERVICE CARD 


APRIL 1987 


87 












[■Pl^ 1181 ^ NOWINTRODUCING VIRTUAL MEMORY SUPPORT 

BetterBASIC with the optional Virtual Memory Manager can now 
address 400,000,000,000 bytes of memory! 

BetterBASIC Application Development System $199.00 

The BetterBASIC Application Development System provides very close compatibility with PC-BASICA 
and GW-BASIC, yet provides numerous new and sophisticated language features such as: program 
Block Structures, recursive Procedures and Functions with local variables, structures, Records and 
Pointers and last but not least support of large memory. 


? Virtual Memory Manager $99.00 

' The Virtual Memory Manager expands Better- 
BASIC’s data space into the giga-byte range and 
finally breaks the 640k byte barrier for array sizes. Not only 
can you directly address all expanded memory supported 
by LIM/EMS memory boards, you can also address any 
RAM Disk, Hard Disk or even a Floppy Disk as if they were 
ordinary RAM. 


Btrieve™ Interface $99.00 

| This is a high level BetterBASIC interface to the 
ever popular Btrieve™ file manager from Soft- 
Craft. Instead of Assembly language calls this module 
provides high level BetterBASIC program access to all 
Btrieve™ functions. Use it to design your own database 
application in BetterBASIC. 



Virtual Memory Manager- 
Network Version 


$250.00 



This version of the Virtual Memory Manager allows 
Virtual Memory to be distributed throughout a Local Area 
Network. It also provides File, Records and Field Locking 
to control access to shared data. 

i C-Link $99.00 

This software package allows BetterBASIC to 
access C-language library functions from within 
BetterBASIC. Currently supported are Lattice and 
Microsoft C. 

1 Screen Design System $199.00 

This package truly takes the drudgery out of 
creating display screens and data entry screens. 
An interactive Screen Editor lets you “paint” your display 
screens exactly as you want them to appear in your pro¬ 
gram. The completed screens take the form of disk resident 
images. A run time library module provides many new 
BetterBASIC procedures and functions for interacting with 
the display screens to simplify the use of pop-up menus 
and data entry screens. 



8087/80287 Math Module $99.00 

This module allows you to use the 8087 or 80287 
co-processor to significantly accelerate programs 
which are floating point calculation intensive. 




Decimal Math Module 


$99.00 


| If you are a business programmer, you are 
probably frustrated by the many roundoff 
problems caused by ordinary IEEE format floating point 
numerical operations. The BetterBASIC Decimal Math 
Module which offers variable precision from 6 to 24 digits, 
drastically reduces roundoff problems in business 
applications. 


BetterTools™ $99.00 

1 This is a collection of more than 150 useful 
extensions to BetterBASIC such as time and date 
computations, encryption and decryption, low level file 
directory access, hyperbolic function and much more. No 
BetterBASIC programmer should be without BetterTools™. 



Call our Toll Free Order Line 

1 - 800 - 225-5800 


Summit Software Technology, Inc. 1 
106 Access Road 
Norwood, MA 02062 
(617) 769-7966 
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mands provide the following resource 
mapping for this workstation: 

Workstation 


Device Name 

Server 

Resource 

a: 

a: 

(diskette) 

C: 

c:\bin 

(directory) 

i: 

d:\dblib 

(directory) 

lptl: 

com2: 

(serial printer) 


Note that each partition, or system 
on the network, is assigned a network 
node name. The server partition is 
called SERVER, while the workstations 
are named CONSOLEA, CONSOLEB, 
and so on. These names can be reas¬ 
signed, but without an electronic mail 
facility in MS-NET, the names only ap¬ 
pear in the server status display. 

The MS-NET printer spooler in¬ 
cluded with this system provides a sub¬ 
stantially enhanced feature set in com¬ 
parison to the DOS printer spooler, 
PRINT.COM, which it replaces. The 
acronym spool, derived from the term 
Simultaneous Peripheral Output On- 
Line, refers to the facility of printing 
concurrently with other program execu¬ 
tion on a system. The spooler allows 
workstation users or application pro¬ 
grams to generate printouts on one or 
more of the logical printers. 

Character streams to each of the 
logical printers are automatically re¬ 
directed to files in the system spool di¬ 
rectory. When the application closes an 
LPT file, or terminates, then the spool 
file becomes a candidate for printing on 
a real printer owned by the server. In 
addition, a special TSR utility allows the 
user to release a spool file by pressing 
Ctrl-Alt-PtrSc. This technique prints the 
file without stopping the application. 
The collection of all the spool files wait¬ 
ing to be printed is called the queue . 
Normally, the server automatically 
prints files in the print queue on a first- 
in, first-out basis; however, several use¬ 
ful commands exist that enable a user 
to manage the queue. 

Programs can generate spooled 
printer output through a variety of 
DOS, BIOS, and hardware interfaces. All 
of the normal DOS paths to the printer 
function correctly: DOS function 5 (the 
printer output), writing to file handle 4 
(the standard printer device), and open¬ 
ing and writing to device LPT1. Pro¬ 
grams also can print using the ROM 
BIOS print driver, interrupt 17H, and 
have the character stream automatically 
redirected to the spooler. Programs that 
issue output instructions to the printer 
port, however, will bypass the spooler 
entirely, and these programs will con¬ 
flict with it if the spooler is trying to 
manage the device as well. 


This spooler supports one or more 
physical printers for use in concurrent 
printing. Each workstation also may 
have several logical printers open si¬ 
multaneously, thereby generating sev¬ 
eral different reports; this useful config¬ 
uration facilitates certain multiuser busi¬ 
ness applications. For example, in a sys¬ 
tem consisting of four workstations and 
three physical printers, the spooler 
could be capturing 12 different print 
streams for later printing. Furthermore, 
the printers do not always have to be 
shared; they can be detached from the 


server and assigned to a workstation for 
direct, nonspooled printing. This satis¬ 
fies the requirement of many applica¬ 
tions that print special forms, such as 
invoices and checks, that must be 
printed immediately or may require 
special operator attention for forms al¬ 
ignment or security purposes. 

THE SYSTEM’S HARDWARE 

Regardless of whether the host com¬ 
puter is an XT or AT, the task of install¬ 
ing the Multiuser system hardware re¬ 
quires at least several hours and is rec- 



from any 1600 bpi tape into your IBM PC/XT/AT or compatible with 
Digi-Data’s 2000 PC™. Transfer data at over 1 megabyte/minute, 
in up to 64K blocks with our easy to use DOS/XENIX software. 
Read entire tapes in EBCDIC or ASCII or select particular files. 
Backup your data, either in mirror image or by individual files. 

Let Digi-Data, with 25 years experience in the manufacture of 
quality tape drives, resolve your data interchange, disc backup 
or archival storage needs with a Digi-Data 2000 PC. Call us today 
at (301) 498-0200. 

Ask us about DEC systems too. 



DIGI-DATA CORPORATION 

8580 Dorsey Run Road 
Jessup, MD 20794-9990 
(301) 498-0200 
Telex 87-580 

... First In Value 


In Europe contact: Digi-Data Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 
England SL6 4DP • Telephone No. 0628 29555/6 • Telex 847720 


APRIL 1987 


™ 2000 PC is a trademark of Digi-Data Corporation. PC/XT/AT are trademarks of IBM Corporation. 
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ommended only for the technically self- 
assured. Although the manufacturer 
provides 26 pages of illustrated installa¬ 
tion instructions, these directions in¬ 
clude several errors, omissions, and un¬ 
clear topics. Those who are not familiar 
with removing and installing chips and 
changing jumpers will find it worth¬ 
while to pay an experienced dealer to 
set up this hardware. 

The system used for this review 
was configured as a four-user computer, 
a size that is considered typical by the 
manufacturer. The multiuser hardware 
was installed in an XT originally config¬ 
ured with 640KB RAM, a Hercules video 
controller, an IBM diskette controller 
and single diskette drive, and an NCL/ 
Centan Corporation’s hard-disk control¬ 
ler and 20MB drive. 

The hardware installation proce¬ 
dure involves four general phases: re¬ 
moving incompatible or unnecessary 
hardware from the host computer, in¬ 
stalling the CPU accelerator (XT only), 
installing the workstation controller 
hardware, and assembling the worksta¬ 
tions and attaching them to the host. 

The Hercules card is incompatible 
with the bank switched video hardware 
and was removed first. Replacement 
candidates to provide video for the pri¬ 
mary workstation are an IBM mono¬ 


chrome or CGA card, a Classic Mono¬ 
chrome Graphics Adapter, or a channel 
from the four port Workstation Adapter. 
In the reviewed system, a Workstation 
channel was used because it saved one 
slot in an already crowded chassis, 
saved power, and was readily available. 

The combined +5 volt power re¬ 
quirement for the accelerator card, RAM 
expansion, and Workstation Adapter is 
approximately 9.8 amps. Combined with 
the XT motherboard and disk drive/con¬ 
troller requirements, this taxes the stan¬ 
dard XT power supply’s output limit of 
15 amps. Because the accelerator card 
provides all of the system memory, 
Classic recommends removing memory 
chips in XT memory banks 1 through 3, 
and all memory chips on multifunction 
adapter cards to eliminate unnecessary 
power drain, or replacing the standard 
130-watt power supply with a larger 
model suitable for the total configura¬ 
tion. An extraction tool is supplied for 
removing the memory chips. 

The 286 Speed Pak accelerator card 
requires two adjacent expansion slots. 
The manufacturer recommends that 
they be located in the two full-length 
slots nearest the power supply. The 
8088 is replaced with a ribbon cable 
and plug from the Speed Pak. The CPU 
is relocated to a socket on the Speed 


Pak to allow switching back to normal 
speed mode if necessary for compatibil¬ 
ity or for diagnostic purposes. 

Several jumpers and switches must 
be set on both the XT motherboard and 
the Speed Pak for proper operation, 
and herein lies some of the installation 
confusion. First, set the memory size 
switch on the motherboard to 64KB. 
Next, determine if the XT was manufac¬ 
tured after April 1986 (check the BIOS 
date code, using DEBUG to dump loca¬ 
tions FFFF:5H through FFFF:CH). For 
post-April 1986 XTs only, jumper E2 on 
the motherboard must be opened. Also, 
the documentation states that jumper 
PWR ON ROM on the 286 Speed Pak is 
to be set closed for the older XTs and 
open for the newer XTs. This is incor¬ 
rect; the reverse is actually true. Much 
later in the evaluation this misprint was 
determined to be the cause of both 
diskette format and intermittent hard¬ 
disk errors. 

The third phase of installation is to 
assemble and install the Workstation 
Adapter(s). Each adapter supports from 
one to four users; instructions are pro¬ 
vided for a single adapter card only. For 
larger systems, the installer should call 
Classic for proper configuration instruc¬ 
tions for the additional adapters. Each 
Workstation Module daughterboard is 
snapped onto the Adapter. The Adapter 
card is then mounted in the slot farthest 
from the power supply, to minimize the 
video-clock noise coupling onto the 
Speed Pak cards. A connector box con¬ 
taining the cable interface jacks for the 
four workstations is mounted on the 
rear of the XT. The fit is very tight, and 
it may be necessary to leave the expan¬ 
sion slot that is adjacent to the Work¬ 
station Adapter empty. 

An undocumented set of jumpers 
near the Workstation Adapter’s edge 
connector selects the interrupt level 
used to read workstation keyboard in¬ 
put; it was factory configured for inter¬ 
rupt level 12. After several calls to Clas¬ 
sic, it was determined that this should 
be reset to interrupt level 2 for the XT 
system. The IBM PC/XT Technical Refer¬ 
ence manual indicates that this is the 
EGA or PC Network interrupt. 

The individual workstations for the 
review were assembled from IBM moni¬ 
tors and keyboards. Signals from each 
monitor and keyboard are combined in 
a small workstation interface box. The 
box is powered by a 9-volt wall trans¬ 
former and is attached to the Worksta¬ 
tion Adapter’s connector box with a 
25-pin shielded cable. 

Configuring the TaskMaster system 
software is straightforward. The hard 


*• Search 5,000 • 

9 * Source Code Files • 
• in 5 seconds! 


ZylNDEX 

Your personal researcher 7 ' 


e # e 



The ultimate programmers source code retrieval software. Find any information 
created by the popular word processors or ASCII files, in seconds — without having to set i 

up a database or do programming. Scan a 20 Mbyte hard disk or a collection of floppies 
and instantly display all occurrences of a variable name, a procedure, a number, or anything i 
else you need to find. Save hours of manual searching. £ 

FEATURES 1 

• Comprehensive searches create a search request with any combination of AND, OR, 

NOT, and WITHIN (WITHIN refers to how far apart two words or phrases can be — up to I 

30,000 words). Q 

• Wild Cards, for example: type "micro*" to get (microcomputer, microcomputing, l 

micro-processor, etc.). • Mark and Save retrieved information to create a new file. 

• Highlights search-words and phrases in retrieved text. • On Line Help Menus. • Find ( 

Function automatically displays search request in the retrieved file. • Phrase Search, in 
addition to single word search. I 

SYSTEM REQUIREMENTS MINIMUM % 

• 256K • Two Disk Drives • DOS 2.0 or above • Designed for IBM PC, XT, AT, compatibles, ^ 
and most MS-DOS computers. 


ZylNDEX Standard $ 145 

Searches up to 500 files 


ZylNDEX Professional $295 

Searches up to 5,000 files 

30 Day Money Back Guarantee. 


ZyINDEX Plus $695 

Searches up to 15,000 files 
with LAN capabilities. 


ZyLAB 

^ Corporation 


’ 233 East Erie Street Chicago, Illinois 60611 • (31 
(800) 544-6339 For orders and information 


2)642-2201 
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disk is formatted with either DOS 3.1 or 
3.2, and the DOS system commands are 
installed into the directory CABIN. 

The distribution software diskette 
contains a batch hie called INSTALL that 
performs the remainder of the task, 
stopping to prompt for key parameters 
along the way. In doing so, it either sets 
up or modifies boot control hies, such 
as CONFIG.SYS and AUTOEXEC.BAT. 
INSTALL will copy all of the TaskMaster 
software from diskette to the appro¬ 
priate directories on the hard disk. 

Certain resources can be allocated 
to the server or reserved for a user dur¬ 
ing the installation process. For exam¬ 
ple, each serial port can be marked 
shareable or private. In addition, the 
partition sizes assigned to each user can 
be varied from 256KB to 640KB each. 

Finally, the INSTALL procedure 
creates the MULTI.BAT start-up hie in 
the root directory, CA. This command 
must be executed in order to com¬ 
mence multiuser operation. One possi¬ 
bility is to place it in the hnal line in 
AUTOEXEC.BAT. 

A great deal of flexibility is pro¬ 
vided for start-up initialization. The 
AUTOEXEC.BAT hie contains only sys¬ 
tem startup commands. Commands that 
should be run by all workstations at 
start-up are placed in AUTOCMN.BAT. 
Start-up commands for each workstation 
are placed in hies named AUTOAXBAT, 
where XX is the letter designation (A, B, 
C, D) of the workstation, which is re¬ 
peated a second time. 

SCANT DOCUMENTATION 

Three manuals are provided with Clas¬ 
sic: the User and Manager Guide , the 
Troubleshooting Guide , and the Applica¬ 
tions Software Guide . The manuals are 
not well organized and do not have in¬ 
dexes. Multiple readings of the manuals 
will probably be required to run the 
system successfully. Section headings in 
the tables of contents are only margin¬ 
ally useful guides to the information 
contained in a section. 

The User and Manager Guide is a 
140-page manual. The publishing of 
these two guides as a single volume is 
inappropriate because it contains much 
information needed only during instal¬ 
lation and conhguration. 

Most of the Manager Guide covers 
the installation process discussed above. 
The incorrect documentation for the 
setting of the PWR ON ROM switch, also 
mentioned above, is an error that 
should have been corrected before the 
manual was released by Classic. 

The User Guide is a scant 30 pages 
long; it covers the essential details of 


using the network commands to access 
shared resources and control the print 
spooler. An appendix lists the error 
messages that may be encountered, and 
suggests corrective action in some 
cases. Additional appendixes that dis¬ 
cuss restrictions on BIOS interrupt 13H 
(the absolute disk read function), sys¬ 
tem calls for multiuser extensions, and 
hardware technical specifications. 

The Troubleshooting Guide is a 23- 
page manual that outlines problem solv¬ 
ing for the system, both hardware and 
software. It covers problems that may 


be encountered during installation, 
power-up, and operation. This guide 
should be used in conjunction with the 
Manager Guide during installation. 

The installation and operation of 
specific products are covered in the Ap¬ 
plications Software Guide. Some of the 
products that Classic does include in¬ 
structions for are: BPI’s General Ledger; 
Ashton-Tate’s dBASE hi plus, Multimate, 
and Framework; Lotus 1-2-3; WordPer¬ 
fect Corporation’s WordPerfect 4.1; 
MicroPro’s WordStar; Microrim’s R:base 
5000; Data Access’s DataFlex; mbp 


The Advanced Programmer's Editor 
That Doesn't Waste Your Time 


EPSILON 


• Fast, EMACS-style commands—completely reconfigurable 

• Run other programs without stopping Epsilon—concurrently! 

• C Language support—fix errors while your compiler runs 

• Powerful extension language • Great on-line help system 

• Multiple windows, files • Regular Expression search 

• Unlimited file size, line length • Supports large displays 

• 30 day money-back guarantee • IMot copy protected 


Only S195 

Luqanu 

vjsJ Software Ltd. 

5740 Darlington Road 
Pittsburgh, PA 15217 
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THE MAKERS OF VTERM/220 
ARE PLEASED 10 ANNOUNCE THE FOLLOWING COMPANIES 

HAVE CHOSEN OUR 

DEC TERMINAL EMULATION SOFTWARE. 



Among our largest customers are §un 
oral Btootric . ^yej g thi^ouoo . Banhorc 1 mm. 
^otoao #OATolo p ni(Mt J #niif) . Bm i onu And the 
^jfcpgtwiint nftfr triton/. 

Big institutions can be very close¬ 
mouthed about the competitive edge they 
get from a powerful tool like VTERM/220. 
So while they’d prefer that we not name 
names, we can still tell you the reasons why 
we have more satisfied users than all our 
competition combined. 

First of all, giant institutions don’t stay 
giant by being sloppy. They spec things 
down to a gnat’s eyebrow. That’s why we’re 
proud to say that VTERM’s biggest fans are 
large corporate, scientific and government 
installations that perform very serious evalu¬ 
ations of communications software. They 
give VTERM the highest praise for accu¬ 
racy of emulation, ease of use, multiplicity of 
features, speed of execution, and just plain 
quality. 


Just look at VTERM/220’s outstanding 

features: 

• Plug compatible VT220 and VT100 video 
and keyboard emulation with customizable 
key mappings. 

• Powerful file transfer including the most 
thorough implementation of KERMIT 
available on the PC, plus XMODEM, and 
our proprietary protocol VTRANS with 
complete host-side software for VMS T , M 
RSTS/E7RSX11M/M+ ™ and UNDC M 

•Host data capture and conversion to 
Lotus® 1-2-3,® Symphony® and dBase.® 

• 132-column display via horizontal scrolling 
or optional video board. 

•Scrollback buffer for redisplay of up 
to 2,000 lines (eighty screens!). 

•“Hot Key” toggle between 
host session and PC DOS. 

• Programmable softkeys 


and national character sets. 

VTERM/220 is not the only thing we 
have to talk about. There’s also our VT100 
emulator VTERM III, and our Tektronix™ 
4010/4014 graphics emulator, VTERM/ 
4010. Both of these VTERM’s have a lot of 
the power of VTERM/220, including file 
transfer. 

So if you’re looking for terrific terminal 
emulation programs for your IBM PC or 
other compatible computers, you and 
50,000 other users have found it at Coeffi¬ 
cient. We’re the leader in DEC Emulation 
Software. Just ask AT & oops. 

Call us today at 
212- 777-6707 ext 503. 


Coefficient 


with script-like capabilities. 

► Full support for multinational 


Coefficient Systems Corporation 
611 Broadway, New York, N.Y. 10012 
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BENCHMARKS 

WF 

W2 

W3 

W4 

All TIMER 

23 

23 

23 

23 

Idle Workstation 

0* 

31 

30 

31 

WordStar 60 WPM 

10 

38 

29 

15 

WordStar 120 WPM 

22 

39 

22 

9 

WordStar File Load 

17 

28 

26 

21 

Read Buffered File 

17 

13 

31 

31 

All figures are percentages of CPU time used. 
a Designated workstation. 

b For tests other than All TIMER, W1 was calculated as 100- 
overhead derived as 8 percent in the All TIMER test. 

W2-W3 

- W4 - SO, where SO is the system CPU 


In most cases, the CPU time was fairly distributed among the workstations. The 
priority given to keyboard input keeps user response time acceptable. 


COBOL, and the Smart Software Series. 
Changes or clarifications to the vendor’s 
standard procedures are provided. 

The best way to learn about the 
Classic system is to serve an apprentice¬ 
ship under someone who has already 
installed and used one. The manuals 
will discourage many users from at¬ 
tempting a first-time installation. Once 
the learning curve has been conquered, 
with the aid of phone calls to Classic, 
subsequent installations should prove 
much less formidable. 

OPERATIONAL TESTING 

Both 50- and 500-foot workstation ca¬ 
bles were provided with the review sys¬ 
tem, and while the 50-foot cables per¬ 
formed flawlessly, the 500-foot cable in¬ 
troduced several intolerable problems, 
including poor video quality. Video 
quality was very good at 50 feet, with 
no noticeable degradation from a con¬ 
ventionally-located PC monitor. At 500 
feet, image degradation was noticeable. 
Single pixels were lost in either normal 
or reverse video, causing indistinct ser¬ 
ifs on characters. Noise or transmission 
errors caused some pixels to flicker 
randomly on the Amdek monitor. At 
this longer distance, occasional key¬ 
board transmission errors occurred. 

On the XT, if a user attempts to 
use a diskette while others are operat¬ 
ing the system, all of the workstations 
will lose keystrokes while the diskette is 
being accessed. This is because the 
memory management unit must “lock- 
in” one partition (CPU and DMA always 
transfer to/from current partition) while 
the diskette comes up to speed and 
transfers the data. This seems to be a 
design problem; keystrokes could be 
buffered in shared memory and trans¬ 
ferred to the BIOS keyboard buffer 
when the partition is dispatched. 

Classic indicated that this situation 
is not a problem, because users will 


normally use the hard disk exclusively 
in a multiuser environment. Neverthe¬ 
less, there are legitimate uses for 
diskettes, such as new software release 
installation, restoring damaged files 
from backup diskettes, or transferring 
data or document files to or from other 
systems. Users do not expect to lose 
keystrokes for no apparent reason. 

Much of the system’s hardware 
does not come from IBM, therefore, the 
standard IBM diagnostics provide little 
help in identifying problems. This sys¬ 
tem needs a thorough set of diagnostic 
programs, both for the manufacturer 
and customer’s benefit. For example, 
the first CPU board received for this 
evaluation was defective and caused oc¬ 
casional system failures and there was 
no reliable way to identify the problem. 

Because the entire Classic system is 
essentially one computer and a single 
bus, it can be susceptible to problems 
with grounding. Improper grounds can 
cause shock when attaching cables to 
the network interface box. A discon¬ 
nected workstation cable or discon¬ 
nected keyboard sometimes causes the 
system to crash. If a workstation is un¬ 
powered, it can generate a high inter¬ 
rupt load, which prevents the entire sys¬ 
tem from booting. 

The complete system has not yet 
received either FCC Class A (office) or 
Class B (home) certification. Customers 
could be held responsible for eliminat¬ 
ing any unexpected radio frequency in¬ 
terference emanating from the worksta¬ 
tion signal cables (which could act as 
excellent antennas for transmitting the 
high frequency video signals). Classic 
has indicated that it is in the process of 
obtaining both FCC and Underwriter’s 
Labs (UL) certification. 

Workstations do not contain a 
speaker and cannot generate beeps to 
draw the user’s attention. The speaker 
in the host PC can be left operative, but 


Classic recommends that it be discon¬ 
nected. Otherwise, any use of the 
speaker within a program at a remote 
workstation generates an unnecessary 
noise at the host PC. 

TAKING THE TESTS 

The operation of the timeslice algo¬ 
rithm is crucial to the performance of 
the Classic system. If situations such as 
busy-waiting for keyboard input are not 
detected correctly, performance will 
suffer greatly. A measurement program, 
TIMER.C, was created to determine the 
behavior of the timeslice algorithm un¬ 
der a variety of test conditions. This 
program is shown in listing 1. 

The TIMER program examines the 
BIOS clock in low memory to deter¬ 
mine the passage of time. Many factors 
affect the operation of the timer pro¬ 
gram, including CPU speed and C com¬ 
piler optimizations. The constant CALIB 
was chosen so that the program re¬ 
ported 100 percent CPU usage when 
running as a single-user system. Al¬ 
though the BIOS timer tick actually 
steals time from a program running un¬ 
der DOS, it is not significant to the 
measurements. The same BIOS timer 
tick overhead exists in multiuser mode, 
and its effects can be safely ignored. 

After calibration, the system was 
started in multiuser mode. The results 
of each performed test are summarized 
in table 2. The first test was to run 
TIMER on all of the four workstations to 
determine CPU usage when all worksta¬ 
tions were compute-bound. As the re¬ 
sults show, an equitable division of the 
CPU time was performed by Classic’s al¬ 
gorithm; each received 23 percent of 
the CPU. In addition, the overhead of 
the multiuser operating system can be 
determined to be about 8 percent (us¬ 
ing 100% - 4 * 23% ) for the CPU- 
bound case. In later tests, an overhead 
figure of 8 percent was used to derive 
the CPU percentage of workstation that 
was not running the TIMER program. 

A second test measured the CPU 
used by an idle workstation. Worksta¬ 
tion 1 was waiting for input at the DOS 
prompt while the remaining programs 
ran TIMER. CPU time was fairly divided 
among the non-idle workstations, and 
the idle workstation received no CPU 
time. A character typed at workstation 1 
appeared immediately, indicating that 
CPU is given to the workstation as soon 
as it is needed. 

The next two tests, WordStar 60 
WPM and WordStar 120 WPM, attempted 
to measure the effect of keyboard input 
on the timeslice allocation. An operator 
entering text into WordStar was active 
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at one workstation, while the other 
workstations ran the TIMER program. 
Two measurements were taken, one 
with characters being entered at 60 
words per minute (about 2 characters 
per second), and another with 120 
words per minute. In both cases, Word¬ 
Star received adequate CPU time to up¬ 
date information, although full-screen 
scrolling was sometimes performed in 
hesitant bursts of activity. The priority 
preference that Classic gives to pro¬ 
grams that have just received keyboard 
input maintains a respectable response 
time. Such programs are rarely com¬ 
pute-bound, and can relinquish CPU 
time to other workstations after the key¬ 
stroke has been processed. The parti¬ 
tioning of the remaining CPU time be¬ 
comes unbalanced; whether this is a 
problem is largely application-dependent. 

In the fifth test, WordStar File Load, 
a 33KB file was loaded and positioned 
at the end of the file. This took approxi¬ 
mately five times longer in multiuser 


mode when all other workstations were 
running TIMER. However, this should 
be viewed as a worst-case performance 
because usually all other workstations 
would not be compute-bound at the 
same time. Therefore, the timeslices 
and elapsed time are still respectable. 

The last test read a file that was 
small enough to be cached into the 
DOS buffers. One workstation contin¬ 
uously read through a small file until 
the end-of-file, then repositioned to the 
beginning and repeated the process. 

The percentage of CPU time used by 
this test was the same as in WordStar 
File Load, but the CPU distribution to 
the remaining workstations changed. 

These tests indicate that the Classic 
Multiuser System can provide respecta¬ 
ble response time for as many as four 
users. Using an XT as the foundation for 
Classic is not recommended. The need 
for an accelerator board, the resulting 
loss of bus slots, general admonitions in 
the installation manual about “noise,” 


and the taxing of the power supply are 
some of the deterrents to an XT-based 
system. An AT-class machine, preferably 
one with high-performance characteris¬ 
tics, would be a better match. Classic 
has begun to sell its own 15-MHz AT 
compatible. 

The Classic Multiuser System is an 
effective way to obtain many advantages 
of networks without the cost and per¬ 
formance penalties. It is a very capable 
platform for creating turnkey applica¬ 
tions that involve stable software pack¬ 
ages. In particular, network data man¬ 
agers should benefit from Classic’s bus- 
speed network medium. By building 
upon the foundations of PC-DOS and 
MS-NET, Classic has made a large body 
of application software available for im¬ 
mediate and productive use. InmTiMinffil 


Stuart Blair is the president of Stanford Soft¬ 
ware Institute, a software consulting and 
product development company specializing 
in DOS and UNIX operating systems. 


LISTING 1: TIMER.C 



/* 

timer: 




* 

This routine consumes CPU cycles, and periodically 


★ 

★ 

displays a CPU usage factor 

• on the CRT. 


★ 

The program increments 

a counter during an interval of t 

:ime. 

★ 

The CPU usage factor is 

proportional to the value of that 

iiisiiiis 

counter at the end of the time period. An empirically 


* 

derived calibration constant is used to scale the counter 

★ 

value to a percentage (from 0 to 100 percent CPU busy). 

The 

★ 

percentage is displayed at 

the end of each interval. 


* 

The report time period 

is specified in seconds as the fi 

i rst 

* 

gu * 

argument in the command 

line. To select a 5 second interval: 

it 

timer 5 




*/ 





#define 

CALIB 550 

/* 

calibration constant 

*/ 

#define 

TIMER 0x006C 

/* 

rom bios TIMERJ.0W offset 

*/ 

#define BIOSDSEG 0x0040 

/* 

rom bios TIMER_L0W segment 

V 

main(argc, argv) 




int argc; 




char *argv[]; 

f 





long count; 

/* 

raw CPU busy measure 

*/ 


int scale; 

/* 

factor to convert "count" to 

*/ 



/* 

a percentage of CPU busy. 

*/ 


long round; 

/* 

rounding correction 

*/ 


long delayO; 

/* 

CPU busy timing routine 

*/ 


int time * 1; 

/* 

default 1 sec report period 

*/ 


int ticks; 

/* 

"time" in system clock ticks 

*/ 


int begin, end; 

/* 

actual limit of sample period */ 


long busy; 

7* 

CPU busy percentage 

*/ 


if (argc > 1) 

/* 

alternate reporting interval 

*/ 


time = atoi (argv[l3); 




scale = CALIB * time; 

/* 

scale factor for converting 

V 



/* 

count to percentage of CPU 

*/ 



/* 

busy, for the specified 

*/ 



/* 

reporting period. This is 

*/ 



/* 

the number of counts per 1% 

*/ 



/* 

of CPU busy. 

*/ 


round = scale / 2; /* rounding correction value */ 

ticks = time * 18; /* approximate number of timer */ 

/* ticks per report period, at */ 
/* about 18 ticks per second */ 


delay (1); /* synchronize with system clock*/ 

while (1) /* forever */ 

t 

begin = peek(TIMER, BIOSDSEG); /* actual start time */ 
count = delay(ticks); /* count thru interval */ 

end = peek(TIMER, BIOSDSEG); /* actual end time */ 

/* 

* Due to the scheduling algorithm, the sample period 

* may be several ticks longer than what was requested. 

* Correct for this error, then convert to percentage. 
*/ 

busy = (count * ticks)/(end - begin); 
busy = (busy + round) / scale; 
printf ("busy = %d%%\n", (int) busy); 

> 

> 

/* 

* Delay a minimum of "tc" ticks of the system clock, and 

* increment a counter during this time period. Return value 

* of counter as a raw measure of the CPU time allocated to 

* this partition. 

*/ 

long delay (tc) 

int tc; /* measurement interval is timer ticks */ 

i 

int begin = peek(TIMER, BIOSDSEG); 
long count = 0; 

while ((peek(TIMER, BIOSDSEG) • begin) < tc) 

++count; 
return (count); 

> 

/* Compile with -DMSC for Microsoft C, it has no peek() function */ 

#ifdef MSC 
int peek(where) 

int far *where; /* treat segment:offset as a far pointer */ 

C 

return(*where); 

> 

#endif 
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The “ultimate PC system”, determined by our 
contestants, is composed of: 

• An Access 386 by ALR 

• The Vega deluxe EGA board from Video-7 

• A Princeton HX-12E EGA monitor 

• Iomega’s Bernoulli Box 

• An ITT Qume Laser 10 Printer 

• Omni Tel’s 2400 HB modem 

• Crosstalk 

• Quarterdeck’s Desqview 

• Modula-2 from Logitech 

• Knowledgeman/2 by Micro Data 
Base Systems 


• AutoCAD by Auto Desk 297 

• Fifth Generation’s Fastback 298 

• Lifeboat’s Advantage C++ 286 

Jim represents a typical PC TECH JOURNAL 
reader; a system professional in an end-user 
environment responsible for system integration, 
micro-to-mainframe communication, identifying 
needs, evaluating and recommending products, 
designing, building, and maintaining PC and larger 
systems, and training company employees in 
using these systems—a job made easier thanks 
to the information he gets every month from 
PC TECH JOURNAL. 
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In addition to congratulating Jim, we’d also like to 
take this opportunity to thank the COMDEX exhibitors 
who were kind enough to participate in the contest, and 
took the time to “install” the “components” involved. 


System Unit 
ITT - Xtra/286 ATW 

Atronics International, Inc. - ATI System 286 
Multitech Electronics Inc. - Multitech 900 
Univation - Slimline 
Televideo - TeleCAT-286 
Advanced Logic Research - Access 386 
American Mitac - Computitan 
Cordata - AT Compatible 
Toshiba America Inc. - Information Systems 
Div 

Graphics Adapter Board 
STB Systems - Multi Res 
Mylex Corp - MYLEX EGA 
ATI Technologies - EGA Wonder 
Tecmar - EGA Master 
Alps America - Image Enhancer 
American Mitac - Mega Plus Graphics EGA 
Board 

ATD - Zuckerboard - Monochrome graphics 
1/2 card-Zuckerboard 
Atronics International, Inc. - Mega Graph 
Plus 

Paradise - Autoswitch EGA 
Video 7, Inc. - Vega Deluxe 
Everex - Graphics Adapter Board 
Univation - Dreamboard 

Graphics Display Monitor 
Sakata USA Corp. - EGA Performer 
Princeton Graphics - HX-12E 
Aydin Controls - Patriot Enhancer 

Add-in Expansion Memory 
IDEAssociates - All Aboard 286 
Univation - Dreamboard 
Teleware West - Above Disk 

Multi-Function add-in Board 
Microway Inc. - Number Smasher EC/M 
Applied Reasoning - PC Elevator 286 
Univation - Dreamboard 
Intel - Inboard 386/AT 

Modem 

BARR Systems - BARR 208AB MODEM 
American Mitac - Mitac Modem 
Omnitel - Internal Modem 


Printer 

Cordata - Laser Printer 
Toshiba America Inc. - Information Systems 
Div 

ITT QUME - Laser Jet 

Citizen America Corp. - any printer 

PC Communications Products 
Tiara - TiaraLink 

Fifth Generation - Logical Connection 
Crosspoint System - Crosspoint 8 
Videx - Bar Code Reader 
Datacopy - JetReader and Model 730 
Crosstalk Communications - Crosstalk 
Micro Data Base Systems - MDBS III LAN 
Star Gate Technologies - OC8000 Board 
Kimtron - KT-7 

Nestar Systems, Inc. - Plan 5000 File Service 
WordPerfect Corporation - WordPerfect 
Gateway Communications Inc. - Gateway 

Mass Storage/Thpe Backup 
Core International - CORE HC150 
Irwin Magnetics Systems Inc. - BACKUP 
Thllgrass Technologies - Grasshopper/Back 
track s/w 

Dynatech Computer Power, Inc. - Tbrn On 
Flagstaff Engineering - 9-track tape 
Iomega Corporation - Bernoulli Box 
Mountain Computer, Inc. - Racecard 286, 
47-MB Drivecard, Series 4000 40MB Thpe 
Back-up System 
Sysgen, Inc. - Sysgen Image 
Xebec - 97TC 

Plus Development Corp - HardCard 20M 
Overland Data - Thpe linx/9-track tape 
Fifth Generation Inc. - Fastback 
Maynard Electronics - MaynStream 
Weltec Digital Corp 

Operating System/Environment 
Quantum Software Systems Ltd. - QNX 
Xebec - Amnesia Board 
Quarterdeck - Desqview 


Programming Language/Development Tool 
STSC, Inc. - APL* + 

Logitech, Inc. - Modula-2 
Micro Data Base Systems - Guru 

Data Manager 
Data Languages - Progress 
Data Access - Dataflex 
Micro Data Base Systems - MDBS HI, 
Knowledgeman-2 
Zanthe - ZIM 

UNIFY Corporation - UNIFY 
Cosmos Inc. - Revelation 
Software Merchants - SIMPLE 
Nantucket - Clipper 
Informix Software - Informix-SQL 
WordTech 

Scientific, Engineering, Graphics 
or Statistical Software 
STSC, Inc.- STATGRAPHICS 
Autodesk - AutoCAD 
Generic Software - GenericCAD 
Foresight - Drafix 1 

Desktop Utilities 

Fifth Generation - Fastback 

VfelSoft - dFlow 

Programmer’s Utilities 
Lifeboat - Advantage C + + 

Gazelle Systems - Q-DOS or Back-It 
Microtech Research - C-Cross Compiler 
Nostradamus, Inc. 

Instant Replay, Pascal Plus, CPlus, Screen 
Genie, Word Genie, No Blink, DOS/BOSS, 
Tlirbo Plus 

Opt-Tech - Opt-Scroll, Opt-Tbch Sort 

Micro-to-Mainframe 

Communications Products 

Digital Communications Associates - IRMA 

INS - INS PC Adapter 

Persoft - Smarterm 240 

Quadram - Quad 5251 

CXI, Inc. - P-Cox Family 

Information Technologies - Link-Up 

Link Technologies, Inc. - PC Term 

Gateway Communication Inc. - Gateway 

IDEAssociates - IDEAComm 5251 
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And for those of you who didn’t win... 
remember there’s always next year! 
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When it comes to choosing the best monitor, you can’t 
get more serious than the Princeton HX-12E. 

The HX-12E switches automatically from CGA to 
EGA for complete IBM compatibility at the best value. 
And Princeton delivers performance to meet your 
immediate needs today And every day. Right away. 

But that’s just part of how serious we are. At Princeton 
Graphic Systems, we believe the best monitor is still the 
monitor with the best picture. 

The Princeton HX-12E set the image standard in 
display technology. Our advanced design features the 
finest dot pitch (.28mm) to create the sharpest, clearest 

IBM Model 5154 .31mm dot pitch, NEC Multisync .31mm dot pitch, Princeton HX-12E .28 mm dot pitch. 


and most colorful image of any monitor in its class. It’s 
a difference you can see, and it’s the difference that gives 
you the visible edge. 

So the next time you’re wondering who makes the 
best monitor, take a look at the Princeton HX-12E. It’s 
where you’ll find the finest components matched to the 
highest engineering standards for uncompromising 
performance and value, f I 

And we simply can’t f | 

picture it any v 

other way. And that’s GRAPHIC SYSTEMS 
no fooling. THE VISIBLE EDGE 

601 Ewing Street, Bldg. A, Princeton, New Jersey 08540 (609)683-1660 Ext. 82 
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You can fool 
some of the people 
all of the time. 


And you can fool 
all of the people 
some of the time 


But we’re not fooling. 






















It’s simple. software you’ve got sitting on your 

With Intel’s Inboard™ 386/AT. desk. As well as any add-in boards you 

It fits right into your IBM® AT or may have hiding in your computer- 

compatible, and gives you all the per- like, just for instance, the Above™ 

formance of a 386 system. Board. Which we also invented. 

Without having to buy a 386 sys- Inboard 386 lets you whiz through 

tern. (Which, if you’ve priced one lately recalcs with Lotus® 1-2-3.® And it 

is about three times as expensive) makes your network server serve you 

Inboard 386 is based on the revo- even faster. In fact, it’ll make any 
lutionary 32-bit, 16 MHz 80386 chip program serve you faster. 
we invented. So it’ll work with all the And with 386 control software, 

Inboard and Above are trademarks and Intel a registered trademark of Intel Corporation. IBM is a registered trademark of International Business Machines Corp. Lotus and 







you can take advantage of exceptional To find out more, check with 

multitasking capabilities. Like put- your favorite computer dealer 
ting together a presentation while or call us at (800) 538-3373. 

your computer is downloading data. And see why Inboard 386 
(A slightly more efficient way of beats the system, 
doing business) a 

Don’t forget our five-year IfYl 

warranty Or toll-free technical || | (jCm 

support line. 

1-2-3 are registered trademarks of Lotus Development Corp. © 1986 Intel Corporation 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Turbo Expert by Thinking 
Technologies - Menu driven expert 
system generation package details 
reasoning, comes with tutorial, 
manual, demos. “Corporate”supports 
up to 4000 rules. “Startup” up to 
400. Corporate S359, PC Startup Si 29 


Al-Expert System Dev t 


Arity System - use with C MS $ 259 

Auto-Intelligence PC $ 749 

Experteach - Powerful, samples PC $ 349 

Exsys PC S 309 

Runtime System PC S 479 

Insight 2+ MS $ 379 

Intelligence/Compiler PC $ 749 

SQL Dev’t Package MS $ 259 

Texas Instruments: 

PC Easy PC $ 439 

Personal Consultant Plus PC $2599 


Al-Lisp 


Microsoft MuLisp 85 MS S 179 

PC Scheme LISP - by TI PC $ 85 

TransLISP - learn fast MS Call 

TransLISP PLUS 

Optional Unlimited Runtime $ 150 

PLUS for MSDOS S 179 

Others: IQ LISP ($ 155), IQC LISP ($269) 


Al-Prolog 


APT -Active Prolog Tutor-build 
applications interactively PC Call 
ARITY Standard - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 309 
COMPILER/Interpreter-EXE PC $ 699 
With Exp Sys, Screen - KIT PC $1129 
Standard Prolog MS $ 79 

MacProlog Complete MAC $ 295 

MicroProlog - intro MS $ 85 

MicroProlog Prof. MS $ 339 

MPROLOG P550 PC $ 175 

Prolog-86 - Learn Fast MS $ 89 

Prolog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 


Editors for Programming 


BRIEF Programmer’s Editor PC Call 
EMACSbyUniPress-Source: $929 $ 299 
Epsilon - like EM ACS PC $ 155 


Atari ST & Amiga 


Manx, Lattice, & Metacomco. Call 

Amiga - LINT by Gimpel Amiga $ 79 
Cambridge LISP Amiga $ 200 

Lattice C ST, Amiga $ 139 

Lattice Text Utilities Amiga $ 75 

Megamax - tight, full ST $ 200 


FEATURES 


r-tree - report generation for 
ctree. Multiple file handling, fixed or 
variable length. Many built-in functions 
like Boolean, computational functions, 
string, date handling, numeric to 
string conversion. Source in C. PC $ 249 
Advantage C+ + - Object-oriented 
enhancements for most major C 
compilers also maintain compatibility 
with existing C code. Write reusable 
easily maintainable code, develop 
large applications with fewer bugs. Call 


Free Literature 
Compare Products 

Evaluate products. Compare competitors. Learn about new 
alternatives . One free call brings information on just about 
any programming need. Ask for any “Packet” or Addon 
Packet □ AI □ ADA. Modula □ BASIC □ “C” □ COBOL □ 
Editors □ FORTH □ FORTRAN □ PASCAL □ UNIX/PC or 
□ Debuggers, Linkers. 


Our Services: 

• Programmer’s Referral List • Dealers Inquire 

• Compare Products 

• Help find a Publisher 

• Evaluation Literature FREE 

• BBS-7 PM to 7 AM 617-826-4086 


Newsletter 
Rush Order 
Over 700 products 
National Accounts Center 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
Datalight C - fast compile, good code, 

4 models. Lattice compatible. Lib 
source. Dev’rs Kit PC $ 77 

Datalight Optimum - C MS $ 99 

with Light Tools by Blaise PC $168 

Lattice C - from Lattice MS $275 

Mark Williams - w/debugger MS $369 

Let’s C Combo Pack PC $ 99 

Let’s C PC $ 59 

Microsoft C 4.0- Codeview MS $279 

Uniware Cross Assemblers MS $249 

Cross Dev’t Tools MS Call 

Rex - C/86 by Systems & 

Software - standalone MS $695 

Wizard C MS $359 

Rom Development Package MS $299 


C Language-Interpreters 


C-terp by Gimpel - full K & R 
C Trainer - by Catalytix 
INSTANT C - Source debug, 
Edit to Run-3 seconds, .OBJs 
Interactive C by IMP ACC Assoc. 
Introducing C-self paced tutorial 
Run/C Professional 
Run/C Lite 


MS 


C Libraries-General 


Blackstar C Function Library PC $ 79 

C Essentials - 200 functions PC $ 83 

C Function Library MS $119 

C Tools Plus (1 & 2) - Blaise PC $135 

C Utilities by Essential PC $137 

C Worthy Library - Complete, machine 
independent MS $249 

Entelekon C Function Library PC $ 119 

Entelekon Superfonts for C PC $ 45 

Greenleaf Functions-portable, ASM $139 

LIGHT TOOLS by Blaise PC $ 69 


C Libraries-Files 


FILES: C Index by Trio - full B + 
Tree, vary length field, multi compiler 


/File is object only 
/Plus is full source 
CBTREE - Source, no royalties 
CTree by Faircom - no royalties 
rtree - report generation 
dbQUERY - ad Loc, SQL - based 
dbVISTA - full indexing, plus optional 
record types, pointers. Network. 

Object only - MS C, LAT, C86 $145 
Source - Single user MS $399 

Source - Multiuser MS $799 


MS $ 89 
MS $319 
MS $ 99 
MS $319 
PC $249 
MS $159 


RECENT DISCOVERY 


F2C by Solution Systems - Fortran 
66 or 77 to C. No max program size 
$3000. Pioneer. 1000 line max: $ 


795 


dBASE Language 


Clipper compiler 

dBASE II 

dBase III Plus 

dBASE III LanPack 

dBXL Interpreter by Word Tech 

FoxBase + - single user 

Quicksilver by Word Tech 


MS $229 
PC $ 89 

MS $379 
PC $209 
PC $105 
MS $169 
$ 89 


dBASE Support 


dBase Tools for C 
dBrief with Brief 
DBC ISAM by Lattice 
dBx Translator to C 
dFlow - flowchart, xref 
Documentor - dflow superset 
Genifer by Bytel-code generator 
QuickCode III Plus 


PC Call 
MS $329 
PC $479 
PC $649 
PC $139 
MS $349 
PC $499 


PC $ 65 
PC Call 
MS $179 
MS $319 
MS Call 
MS $229 
MS $299 
MS $249 


Fortran & Supporting 


50:More FORTRAN 
ACS Time Series 
Forlib+ by Alpha 
MACFortran by Microsoft 
MS Fortran - 4.0, full 77’ 

No Limit - Fortran Scientific 
PC-Fortran Tools - xref, pprint, 
screen 
RM/Fortran 

Scientific Subroutines - Matrix 
Statistician by Alpha 


PC $ 99 
MS $399 
MS $ 59 
MAC $229 
MS $299 
PC $115 

PC $179 
MS Call 
MS $139 
MS $249 


Strings and Things-register, shell PC $ 55 


MultiLanguage Support 


BTRIEVE ISAM 

BTRIEVE/N-multiuser 

Flash-Up Windows 

GSS Graphics Dev’t Toolkit 

HALO Graphics 

I/O Pro - screens, full char. 

Informix - by RDS 

Informix 4GL-application builder 

Informix SQL - ANSI standard 

Opt Tech Sort - sort, merge 

PANEL 

Pfinish - by Phoenix 
PolyLibrarian by Polytron 
Poly Boost - speed I/O, keyboard 
PVCS Version Control 
QMake by Quilt Co. 

Rtrieve - Xtrieve option 
Screen Sculptor 
SRMS - source control 
Xtrieve - organize database 
ZAP Communications - VT 100 


FEATURE 


Sapiens V8 - virtual memory management 
for C programmers on PC’s provides 
8M workspace, 64-bit emulation, 
virtual stack library and heap. 

Link to MS, Lattice, Aztec. PC $300 


MS $199 
MS $465 
PC $ 79 
PC $375 
PC $209 
PC $349 
PC $639 
PC $799 
PC $639 
MS $115 
MS $215 
MS $229 
$ 79 
$ 69 
MS $329 
MS $ 84 
MS $119 
PC $ 95 
MS $109 
MS $199 
PC $ 89 


MS 

PC 


We support MSDOS (not just compatibles), PCDOS, Xenix-86, CPM-80, Macintosh, Atari ST, and Amiga. 
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provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Special Features 


COBOL & C Screen Management 


Multitasking Technology 


Finally . . . Easy Screen Handling for COBOL Saves Time, 
Adds Flexibility: Screenplay 

Menus, Help, and Data Entry Screens can be created (“painted") interac¬ 
tively. When you are satisfied Screenplay performs all screen handling for 
you in any of more than 9 compilers. 

Save valuable time by avoiding the tedious, time consuming process of 
writing screen handling source code. Screenplay’s easy-to-use panel painter 
allows you to create I/O panels, pop-up windows or menu panels. 

True screen handling flexibility is yours. Override default panel settings 
to design practically any type of screen imaginable — even change just 
about any panel characteristic at runtime . 

Prototype your draft screens before you write a single line of COBOL 
source code. In addition, you can link Screenplay by interrupt or directly 
to your application. And if your compiler doesn’t allow a direct link, use 
the dynamic load option for linking Screenplay to your application. 

You can assign practically any keyboard key to serve as a specific cursor 
function and define exactly which keys will return control to your applica¬ 
tion . Entirely reconfigure the keyboard for your program. 

Screenplay’s panel painting process is a one step approach. There’s no 
need to go through a separate process to establish fields on your I/O panel. 
What’s more, you can use any ASCII character in your Screenplay panels. 
You also have full control over character attributes such as foreground and 
background color, intensity, and blinking. 

Panels are stored in a compressed ASCII file save memory and disk space. 
Copy panels across and within files, rename, delete, test and print panel de¬ 
tails. Even print an image of the panel for your documentation. No royalties. 
Not copy-protected. Supports IBM, MS, Realia, Ryan-McFarland (includ¬ 
ing 8X) COBOL. 

201-895-4724 PCDOS List: $175 Ours: $155 


Multitasking, Windowing for C, Turbo Pascal, or dBASE or... 
in only 12K! 

SYNERGY Development Toolkit 

The highly efficient design of Synergy by Matrix gives you the benefits 
of powerful graphics, windows, pull-down menus, dialog boxes, sophisti¬ 
cated text and icon management, math support, multitasking, and SPEED, 
all for an incredibly small 12K RAM requirement. 

The Synergy Runtime provides character and graphics support for menus, 
windows, dialog boxes, and more, so you can write programs that work in 
either mode, with very reasonable, low runtime fees. 

Functions include: window management with capabilities like tile and 
overlap, variable size and placement, process management, to support mul¬ 
titasking and sub-process generation, menus, dialog, and icon management, 
graphics, text (including a variety of fonts and sizes), and console manage¬ 
ment. 

The Synergy Development Toolkit is a collection of sophisticated tools de¬ 
signed for software developers writing new applications using Synergy, or 
modifying existing applications to take full advantage of Synergy. Tools in¬ 
clude: graphics resource editor for creating and modifying icons and text 
fonts, graphics resource compiler to construct and manage resource data 
files, font compiler and manager, debugging tools, sample library, and 
more. 

Supports IBM or Microsoft Macro Assemblers, Turbo, IBM, and Micro¬ 
soft Pascal, IBM and Microsoft BASIC, Lattice and Microsoft C, and 
dBASE II and III. CGA, EGA, and Hercules monochrome graphics 
support. 

m r-i_ PCDOS List:$395 Ours: $375 
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617-567-0037 


Expert System Shell & Language 


Screen Management 


O S ADDON 


Add AI Power to Existing Applications 

Insight 2 + 

“Insight 2 + is an awesome system . . . this may well be the best expert 
system generator on the market." — ONLINE 

Choose a knowledge engineering tool that makes your current database sol¬ 
utions work smarter with a built-in PASCAL-like knowledge engineering 
grammar that minimizes your training time. Insight 2+ works with your 
installed software and database and has intrinsic dBASE II and III operators, 
plus Level Five’s powerful, flexible Production Rule Language. 

Insight 2+ is a highly connective, integrated expert systems shell that 
adapts to your needs. Its detailed interactive reporting system lets you see 
inside the reasoning process of the knowledge base. You can see reports on 
the lines of reasoning, known and unknown facts, alternate rule pathways 
to a shared conclusion, or knowledge trees, showing all possible goals, con¬ 
clusions, and paths of reasoning hierarchically — and more. You can even 
step forward and back in a rule chain from beginning to end. 

Create “what-if' scenarios by saving, editing, and re-using knowledge 
base contexts, or customized reporting to track end-user sessions. 

Insight 2 + performs backward and forward chaining inference, supported 
by object attribution and goal outlining, outside program activation, and full 
parameter passing capabilities. 

Insight 2 -I- supports very large knowledge bases which can be linked — 
the number limited only by disk space. Full scientific and math capabilities 
include logarithmic and trigonometric functions and floating point notation; 
ideal for engineering and scientific applications. 

305-729-9046 PCDOS List: $485 Ours: $389 


Get a Cleaner, Faster, User 
Interface with 

The Screen Ace Form Master 

Coded in assembler to give you the 
power for creative design, and the 
speed not available in other packages. 

Form Master supports all 256 color 
and monochrome attributes. Paint 
screens with the screenbuilder (allows 
changes without recompiling!) and 
save to a DOS file, define screens 
within your program at runtime, or 
combine these techniques, to modify 
screens on the fly. 

400+ lines and 2000+ fields per 
screen; the number of screens limited 
only by available memory. 

Permits flexible function key defini¬ 
tion, toggling field colors and attri¬ 
butes at runtime. Switch between 
screens without losing data. 

DESQview, TopView, MS Win¬ 
dows compatible, Lattice, MS C (all 
models), APL*Plus/PC, Assembler. 
Call for a $3 demo with tutorial. 
PCDOS List: $195 Ours: $179 
818-989-5329 


NOW: Full Shell Programming 
with MSDOS: 

PolyShell with 
UNIX-Like Utilities 

PolyShell gives you a UNIX-com¬ 
patible command environment PLUS 
a full set of UNIX-like utilities — yet 
DOS commands and batch files are al¬ 
ways immediately accessible. 

Alias and Command Macro Sub¬ 
stitution save keystrokes, let you ac¬ 
cess and customize DOS internal 
commands. With History Substitu¬ 
tion, edit, re-execute previous com¬ 
mands or portion of command. 

k C-Shell’ and Bourne Shell compati¬ 
ble I/O redirection, very flexible 
filename expansion capabilities. 

Includes 30 powerful utilities from 
the UNIX world (like grep, diff, sed, 
cut, paste). Shell and utilities can be 
loaded separately. Requires only 30K 
RAM total. PolyShell is NOT UNIX: 
no UNIX license needed. 

PCDOS List: $149 Ours: $129 

503-645-1150 


Call for a catalog, literature, advice and service you can trust 


HOURS 


8:30 AM-8:00 PM EST. 


800 - 421-8006 

THE PROGRAMMER’S SHOP™ 

5-P Pond Park Road, Hingham, MA 02043 
Mass.: 800-442-8070 or 617-740-2510 1/87 


“The scope and detail of services you provide are 
exemplary — it’s obvious you have given a lot 
of thought to what information people need . . . 
For someone like myself, critical appraisals of 
software and comprehensive collections of offer¬ 
ings such as you have are really useful.” 

A Bruce Cyr 
Foundation of American College 
of Health Care Administrators 
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ALR ACCESS 386 


Continuing a tradition, Advanced Logic Research brings 
up-to-date technology to affordable 386-based systems. 


MICHAEL ABRASH and DAN ILLOWSKY 


jk dvanced Logic Research (ALR), 

Inc., has built a product line of 
JL JL IBM-compatible computers that 
not only costs less, but also outper¬ 
forms the originals from IBM. With the 
introduction of the Access 386, ALR has 
continued that tradition bv bringing to 
market a reasonably priced, extremely 
powerful AT compatible built around 
the 32-bit Intel 80386 processor. 

Three Access 386 models, differing 
in price and in hard disk, memory, and 
display adapter configuration are avail¬ 
able. (See' the accompanying sidebar for 
their features and prices.) The system 
reviewed in this article was the Access 
386EC, with the following options: a 
2MB, 32-bit memory expansion board, 
an enhanced keyboard, and a 10-MHz 
80287 floating-point coprocessor, A 16- 


MHz 80387 will be available as soon as 
the 80387 is on the market. 

The Access 386 sports a somewhat 
more stylish appearance than does the 
average AT, owing to horizontal open¬ 
ings in the grill across the front of the 
system unit rather than the usual verti¬ 
cal grid. Otherwise, the Access 386 sys¬ 
tem box is similar to that of the AT. The 
dimensions of the system unit are al¬ 
most the same at 21.25 by 16.5 by 6.5 
inches. Only the height is larger. The 
power-on and hard-disk-access indicator 
lights and the key lock are present in 
the same front panel locations as on the 
AT; the power switch is located in the 
same position, at the back of the right 
side of the system unit. 

ALR has improved on the AT sys¬ 
tem unit by expanding the drive bay 


opening at the right of the front panel. 
Three half-height devices, rather than 
the standard two, can be accessed 
through the drive bay opening, so that a 
user can have a high-density drive, a 
360KB drive, and a tape backup unit in¬ 
stalled together. A second drive bay to 
the left of the first bay normally con¬ 
tains the hard disk, and it is not acces¬ 
sible from the outside. 

The key lock works the same way 
as the AT key lock does. When the Ac¬ 
cess runs through its power-up tests, it 
checks to see whether the key lock is 
locked. If it is, a message is displayed to 
that effect, and the Access 386 waits un¬ 
til the FI function key is pressed. This 
feature can save a user from thinking 
that the keyboard is defective when in 
fact it is only locked. However, if the 
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ACCESS 386 



Photos 1 and 2: The Access 386 keyboards are similar to their 
IBM counterparts (shown in the bottom of each photo.) 
Photo 3' The rear panel shows the cutouts for the serial and 
parallel ports, between the fan and the expansion slots. 

Photo 4: Inside the system unit, the hard disk is mounted in 
the left bay; the diskette drive is mounted in the right bay. 

Photo 5: The 80386 is in the top right-hand corner. The 
80287 option card is plugged into the 80387 socket. 

Photo 6: Up to two 3 2-bit memory expansion boards can be 
installed for total of 4MB of 32-bit expansion memory. 


PHOTO 3: 
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computer is operating unattended, it 
cannot automatically restart itself after a 
power interruption has occurred. This 
can be a problem in remote and net¬ 
work applications. 

Two keyboards are available with 
the Access 386. One version is similar 
to IBM’s original AT keyboard, and the 
other resembles the new enhanced AT 
keyboard. ALR now packages the en¬ 
hanced keyboard with the Access 386, 
but the original version is available on 
request. Both keyboards were tested 
with the reviewed system and worked 
well. The original AT-style keyboard fea¬ 
tures green LED indicators on the Num- 
Lock, ScrollLock, and CapsLock keys 
rather than providing the separate indi¬ 
cator area used on the actual AT key¬ 
board. Photo 1 compares the original 
IBM keyboard with ALR’s version. This 
keyboard has a stiff feel, but, unlike all 
of the IBM keyboards, it does not pro¬ 
vide tactile feedback. The keyboard ca¬ 
ble is not long enough. The keyboard 
plugs into the back of the system unit, 
and the cable has to be stretched in or¬ 
der to position the keyboard in front of 
the system unit. Laptop typing, there¬ 
fore, is not feasible. 

The enhanced keyboard, shown in 
photo 2, is the preferable option. Like 
the keys on IBM’s keyboards, the keys 
on ALR’s enhanced keyboard have a 
maximum resistance point about half¬ 
way down, below which the key de¬ 
scends more easily. ALR’s keyboard pro¬ 
vides less tactile feedback than does 
IBM’s, but in extended service it is still 
comfortable for a touch-typist. The cord 
on the enhanced keyboard is of more 
than adequate length. The enhanced 
keyboard that was reviewed displayed a 
minor peculiarity: when the system unit 
was powered on, the keypad sometimes 
came up in numeric mode and some¬ 
times it came up in cursor mode. Like¬ 
wise, on warm boots the keypad would 
come up in either mode, seemingly at 
random. The NumLock status indicator, 
however, always reported the state cor¬ 
rectly, and otherwise the keypad oper¬ 
ated in a normal fashion. 

Certain keystrokes (for example, 
Alt-FlO) are less convenient on the en¬ 
hanced keyboard layout than they tradi¬ 
tionally have been. While ALR’s en¬ 
hanced keyboard is generally a better 
keyboard than the standard AT-style ver¬ 
sion, prospective buyers of the Access 
386 may want to consider how well the 
new layout will function with their 
favorite software. 

The system unit generates a faint 
click with every keystroke. The clicking 
is so muted that it scarcely can be 


heard over the noise of the keys being 
pressed, and becomes apparent only 
when a key is held down and repeats. 
Lacking in the manual is the informa¬ 
tion that the click volume can be 
changed by pressing Ctrl-Alt-+ (the + 
on the numeric keypad). Eight volume 
levels are possible. 

The reviewed system included 
ALR’s enhanced graphics adapter (EGA) 
and color monitor. The ALR EGA is a 
full-length board built around the Chips 
and Technologies (C&T) chip set that 
has become the standard in the EGA- 
compatible market. For a review of 
C&T-based boards, see “Evaluating the 
EGA: The EGA Spectrum, Part 1 and 
Part 2,” John T. Cockerham, October 
1986, p. 80 and November 1986, p. 147. 

ALR’s EGA is fully compatible with 
the IBM EGA. Unlike some EGA-compat¬ 
ible boards, ALR’s EGA does not sup¬ 
port downward compatibility below the 
BIOS level with a color-graphics adapt¬ 
er (CGA) or any compatibility with the 
Hercules Graphics Card. It does not of¬ 
fer extended modes such as 640-by-480 
pixel graphics or 132-column text. An 


ALR ACCESS 386 VITAL STATISTICS 

Since this article was written, ALR has 

Enhanced keyboard 

reconfigured its product line. The dis¬ 

Diskette/hard-disk controller 

play board and the 32-bit memory 
board are no longer bundled with the 
system, and an EGA board and moni¬ 

80MB, 25-ms hard disk 

tor are offered as options. The mono¬ 

Access 386-130: $8,490 

graphics board and monitor are no 

1MB memory 

longer available. The 1MB of memory 

Parallel and serial ports 

is filled by the 16-bit Challenger multi¬ 

1.2MB diskette drive 

function board. 

Realtime clock 

Enhanced keyboard 

Access 386B: $3,990 

Diskette/hard-disk controller 

512KB memory 

Parallel and serial ports 

130MB, 20-ms hard disk 

1.2MB diskette drive 

Memory capacity on system board 

Realtime clock 

Diskette/hard-disk controller 

Enhanced keyboard 

512KB 

3 2-bit memory capacity of system 

Access 386-40: $5,699 

1MB memory 

4.5MB now, 15.5MB to come 

Parallel and serial ports 

Expansion slots 

1.2MB diskette drive 

32-bit: 2 

Realtime clock 

16-bit: 4 

Enhanced keyboard 

Diskette/hard-disk controller 

40MB, 28-ms hard disk 

8-bit: 2 

Options available 

Access 386-80: $6,569 

360KB diskette drive: $199 

1MB memory 

2MB, 32-bit memory board: $1,695 

Parallel and serial ports 

10-MHz 80286 coprocessor kit: $795 

1.2MB diskette drive 

ALR EGA board: $399 

Realtime clock 

EGA color monitor: $699 


extra feature provided by the ALR EGA 
is a built-in printer port, which is on 
the backplane connector of the EGA, 
just as it is in the monochrome adapter. 
This printer connector arrangement is 
convenient. To create the space that it 
occupies on the back panel connector 
of the EGA, ALR eliminated the feature 
connector jacks and moved the configu¬ 
ration switches to the middle of the 
EGA board, where they are inaccessible 
from outside the system unit. 

The performance characteristics of 
ALR’s color configuration are identical 
to that of the IBM EGA: resolutions of 
640 by 350, 640 by 200, and 320 by 200 
pixels, with up to 16 of a possible 64 
colors available. The ALR EGA can drive 
a monochrome monitor, but because 
the EGA is bundled with a color moni¬ 
tor in the Access 386EC, it was evalu¬ 
ated as a color board only. The fonts 
used by the ALR EGA are markedly dif¬ 
ferent from the IBM EGA fonts; they are 
more angular and feature fewer serifs, 
but are eminently readable. 

The ALR EGA BIOS, from Phoenix 
Technologies, Ltd., is stored in a 16KB- 
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by-8-bit ROM. The 8-bit data path to the 
ROM causes data and especially instruc¬ 
tion fetches from the BIOS to occur 
much more slowly than fetches from 
motherboard memory—as much as 
eight times more slowly. 

The color display is compatible 
with the IBM Enhanced Color Display 
supporting display modes of 320-by- 
200, 640-by-2OO, and 640-by-350 pixels 
and 64 colors. The monitor produces 
accurate colors and sharp, readable text 
on a dark background. The edges of the 
display area in the reviewed display are 


not quite linear (bowing out on the 
sides and in on the top and bottom) 
when measured against a straight edge, 
but the deviation is not obvious during 
actual use. The brightness, contrast, and 
on/off controls are thumbwheels on the 
right side of the monitor, where they 
are easily accessible without impinging 
on the available display area, as do con¬ 
trols located on the front panel of many 
EGA-compatible displays. Two lights in¬ 
dicate whether the power is on and 
whether the monitor is in 200- or 350- 
scan-line mode. 


A monochrome display system was 
not included with the reviewed system. 
The Access 386EM model, however, fea¬ 
tures a monochrome display system, in¬ 
cluding Hercules-compatible mono¬ 
graphics and a monochrome monitor. 
The base Access 386 system, the 386B, 
comes without a display system. 

The monitor rests on an adjustable 
pedestal base, which allows the user to 
change the angle, but which also makes 
the monitor sit a bit too high for com¬ 
fortable viewing when placed atop the 
system unit. The ideal configuration for 
the Access 386EC is with the monitor 
sitting directly on the desktop, with the 
system unit off to one side or under the 
desk. The monitor cable is approxi¬ 
mately three feet long, making it possi¬ 
ble to move the color display away 
from the system unit. 

The diskette drive included with all 
Access 386 models is a standard AT-style 
1.2MB drive. The drive is spring-loaded 
and ejects diskettes about an inch when 
the latch is opened. 

AVAILABLE PORTS 

A serial port and a parallel port are 
built into the motherboard. Both can be 
used via short cables terminating in 
standard PC-style, 25-pin, D-shell con¬ 
nectors in special cutouts on the back 
panel of the system unit (see photo 3). 
The cutouts are located between the 
power supply fan and the expansion 
slots. The serial port can be configured 
as COM1 or COM2 or disabled. The 
parallel port can be configured as LPT1 
or LPT2 or disabled. All of the Access 
386 models have these ports built in. 
The Access models 386EC and 386EM 
include the ALR Challenger multifunc¬ 
tion board, which adds a serial port and 
a parallel port, as well as up to 2MB of 
16-bit memory. These additional ports 
can be configured in the same way. The 
display boards included in the Access 
386EC and 386EM models also include 
parallel ports that can be configured as 
LPT1 or disabled. 

In the reviewed Access 386, the 
motherboard parallel port was disabled 
and left unconnected, and the parallel 
ports on the ALR EGA and the Challen¬ 
ger board occupied the two parallel 
port locations available to non-mono- 
chrome-adapter parallel ports. The 
motherboard parallel port was thus re¬ 
dundant. In the Access 386EM, however, 
the parallel port on the monochrome 
display board is at the location reserved 
for monochrome-adapter parallel ports; 
with the proper cable to hook up the 
motherboard parallel port, it should be 
possible to have three rather than the 


VAX 


“EDT on 
my PC!” 



AVAILABLE NOW on MS-DOS, UNIX, 
ULTRIX-32 and XENIX 

With PC/EDT you can use “your editor” on non-DEC systems! 
Quickly move between VMS, MS-DOS, UNIX and other oper¬ 
ating systems without losing productivity! 

PC/EDT has full VAX EDT capability...Standard EDT 
Keyboard Layout...All LINEMODE Commands.. Journal 
and Command Files...User-Defined Keys...Support for 
Color...Command Macros...and much more! 

PC/EDT is only $250. Call us at (617) 683-7920 and weTl 
send you more details...or write us at Riverwalk Center, 

360 Merrimack Street, Lawrence, MA 01843 Telex 9102405742 

Use Your Knowledge ... Use PC/EDT 

BOSTON BUSINESS COMPUTING, LTD. 
The DEC™ Compatible Software Company 

VAX, VMS, ULTRIX-32, and DEC are trademarks of Digital Equipment Corporation. 

UNIX is a trademark of AT&T. MS-DOS and XENIX are trademarks of Microsoft. 
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O RCHID'S JET386: ^ 

POWER FOR THE FUTURE NOW 




J et 386 is the Ultimate Accelerator Upgrade for Your AT 


Announcing an end to obsolescence. 
Orchid Technology's Jet 386™ accel¬ 
erator card extends the life of your 
computer investment into the 1990s— 
it puts power in your AT that you 
won't outgrow. 

T hree Times Faster 
than an AT 

It's up to three times faster than an 
AT depending on the application, and 
speed is just one benefit. Unequalled 
compatibility and provisions for 
upcoming 386 software mean your 
Jet 386 will handle whatever the future 
has in store: CAD, spreadsheets, 
networking... 
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asy Upgrade 

Easy to use, there's nothing new 
to learn and no new programs to buy. 
At 25% of the cost of buying a new 386 
PC, it's easy on your pocketbook, too. 

rom the People 
Who Started It All 

Orchid combined 80386 power with 
the technology perfected for the XT in 
the TinyTurbo and PCturbo 286e. Like 
these critically acclaimed accelerators. 
Jet 386 is built for lasting value. 

Call Orchid to find out how you can 
experience the future today. And ask 
how Orchid can modernize your 
whole office with turbos, graphics, 
networking, and multifunction 
products. 


Jet 386, PCturbo 286e and TinyTurbo 286 are trademarks of Orchid Technology. All other products named are 
trademarks of their manufacturers. 






ORCHID 

Innovative Add-Ons 


45365 Northport Loop West 
Fremont, CA 94538 
415/490-8586 Tlx: 709289 




















































microDCF™ 
Text Workstation 

IBM DCF3 Compatible 
Text Processing System 
For Your PC 

• IBM Script language 

• IBM GML language 

• macro libraries 

• symbol support 

• multi-pass processing 

• high performance 

• laser printer support 

• table of contents 

• back-of-book index 

• user-definable languages 

• modular print manager 

• and much more... 

$795.- 

Quantity Discounts 
Site Licenses 
Full Maintenance 


APS/SPF™ 

Programmer 

Workstation 

IBM ISPF Compatible 
Program Development 
Tools For Your PC 

• ISPF PDF editor 

• dialog manager 

• dialog panel editor 

• utilities 

• multitasking while editing 

• directory file selection 

• customizable master menu 

from $145.- 



Arrix Logic Systems Inc. 

PO Box 142, Don Mills Stn. 
Ontario M3C 2R6, Canada 

(416) 292-6425 

TELEX 06-986766 TOR 

IBM is a registered trademark of International 
Business Machines Corp. 
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ACCESS 386 

advertised two parallel ports available 
in the Access 386EM. 

ALR’s Access 386 is more than just 
a well-designed, solidly built AT com¬ 
patible. The Intel 80386 processor 
makes this computer special. This is a 
true 32-bit processor that can support 
as much as 4GB of linear memory, mul¬ 
titasking with task protection, memory 
paging, and full 8086 compatibility 
while running one or several DOS ses¬ 
sions simultaneously. None of these fea¬ 
tures is supported by the 80286 proces¬ 
sor that is used in the AT. For a discus¬ 
sion of the implications of the various 
modes of operation of the new 80386, 
see “The New Standard,” Steven Arm- 
brust and Ted Forgeron, March 1987, 
p. 48; “Upward to the 80386,” Caldwell 
Crosswy and Mike Perez, February 1987, 
p. 30; and Introduction to the 80386 , 
Intel Corporation, 1986. 

The 80386 can run at twice the 
clock rate of the 80286 in a standard 
AT; it is about twice as fast as the 80286, 
even running programs that do not take 
advantage of the 32-bit operation of the 
80386—a category that includes virtually 
all of the current DOS software. As soft¬ 
ware becomes available that takes full 
advantage of the 80386’s 32-bit instruc¬ 
tion set, the performance advantage of 
the 80386 relative to the 80286 will in¬ 
crease. This 32-bit software will run 
only on 80386-based machines. Eventu¬ 
ally, the most powerful software will de¬ 
mand nothing less than an 80386. 

The 80386 in the Access 386 runs 
at 16 MHz, twice the speed of the 80286 
in the 8-MHz IBM AT. The Access 386 
supports all modes of operation of the 
80386: real mode, protected mode, and 
virtual-8086 mode. All of the currently 
available 80386-based computers feature 
16-MHz operation. Significant perfor¬ 
mance differences between 80386-based 
computers will result primarily from 
memory system architecture. While the 
80386 itself is an extremely fast proces¬ 
sor, inexpensive memory in a standard 
configuration cannot supply information 
as fast as the 80386 demands it. Conse¬ 
quently, considerable ingenuity has 
gone into designing 80386 memory sys¬ 
tems, and the design of an affordable 
memory system that can support the 
high performance of the 80386 is a dif¬ 
ficult task that can be approached in a 
number of ways. 

APPROACHES TO MEMORY 

A brief summary of memory architec¬ 
ture options will help to place the Ac¬ 
cess 386 in the spectrum of 80386 com¬ 
puters. An 80386-based computer could 
be built with readily available, relatively 


inexpensive DRAM chips, as is done in 
the AT. This approach, however, results 
in several wait states on every memory 
access and effectively slows the comput¬ 
er to near-AT speeds. One of the sim¬ 
plest approaches to developing a high- 
performance 80386 memory system is 
building a system in which all of the 
memory is fast enough to let the 80386 
run with no wait states. This requires 
SRAM chips with an access time of ap¬ 
proximately 60 ns (nanoseconds); the 
expense of such chips makes this op¬ 
tion impractical for most purposes. 

The Compaq Deskpro 386 is de¬ 
signed to use an 80386 memory system 
static-column RAM. In this architecture, 
system memory consists of a number of 
fairly small pages (2KB in the Deskpro 
386). Repeated accesses within a single 
page occur with no wait states, while an 
access that falls in a different page from 
the previous access does incur wait 
states. The overall performance of a 
static-column RAM memory system is 

Considerable ingenuity has 
gone into designing 80386 
memory systems that are 
able to support the high per¬ 
formance of the 80386. 


dependent on the extent to which suc¬ 
cessive memory accesses tend to be 
local within the same page. 

Another approach is the use of a 
memory cache. In this case, a relatively 
small (usually 64KB or less), fast SRAM 
memory is used to store a copy of the 
most recently accessed locations in nor¬ 
mal memory. Because most accesses 
(generally more than 90 percent) occur 
to the fast cache memory, performance 
improves dramatically. The extent of the 
improvement is dependent on the hit 
rate of the cache, the frequency with 
which accessed memory locations tend 
to be in the cache. Memory caching be¬ 
comes more important as processor 
speed increases. A 24-MHz 80386 with¬ 
out a cache would likely be severely 
bound by memory speed because any 
type of memory (such as the static-col¬ 
umn RAM used in the Deskpro 386) 
that is affordable enough to be used in 
megabyte quantities would not be able 
to run as fast as the 80386 and would 
greatly slow the processor by inserting 
many wait states. It is not clear, how- 
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MADE FOR 
THE 80386. 


RUNS DOS 
PROGRAMS 


MULTI-TASKING 


a Doors 


TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The Software Link, Inc. PC-MOS/386™ MultiLink®Advanced, and LANLink™ are trademarks of The Software Link, Inc. 
Lotus 1-2-3, WordStar, dBASE III, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, AshtonTate, & WordPerfect Corp., respectively Prices and technical specifications subject to change. 
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Imagine the speed and power of a 
$100,000 minicomputer in a desktop PC cost 
ing under $7,000. Now imagine all that power 
going to waste because the operating system 
you chose was never meant to take advan 
tage of a computer this powerful. It will 
take more than just a “window environ¬ 
ment” or an outdated operating system 
to unlock the 80386. 

It will take PC-MOS/386™ 

The First 80386 Operating 
System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom¬ 
ing 80386-specific software. Its the 
gateway to the latest technology..., and 
your networking future. 

Memory Management 
Without Boards. PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access¬ 
ible to multiple users and to future 
80386-specific applications requiring 
megabytes of memory. 

Multi-Tasking, Multi- 
User Support for One, Five or 
25 Users. PC-MOS/386™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 

So the features of the 80386 can be 
utilized at every terminal. And it 
comes in three versions so you can 
upgrade your system as your com¬ 
pany grows...without having to 


learn hew commands or install new hardware. 

Software Support for Thousands 
of DOS Programs. Although PC-MOS/386™ 
totally replaces DOS, it doesn’t make you 
replace your favorite DOS programs. So you 
can run programs like Lotus 1-2-3, WordStar, 
dBASE III, and WordPerfect on the 80386. 
Best of all, it uses familiar commands like 
DIR and COPY-so you’ll feel comfortable 
* with our system. 

The Gateway to Endless 
Features. Distinctive characteristics 
like file'/system security, remote access, 
| file/record locking, and built-in color 
^■i graphics support for EACH user set 

PC-MOS/386™ apart from all previous 
operating systems. 

j| Open the Doors to Your 

Future TODAY! Call The Software 
Link TODAY for more information and 
the authorized dealer nearest you. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at $195. 


THE SOFTWARE LINK, INC. 

Developers of LANLink™ & MultiLink*Advanced 

8601 Dunwoody Place, Suite 632 
Atlanta, GA 30338 Telex 4996147 SWLINK 


CALL: 800/451-LINK 


In Georgia: 404/998-0019 
Dealer/OEM Inquiries Invited 
Dealers: 404/998-0700 OEMs: 404/641-8554 


THE SOFTWARE LINK, INC./CANADA 
GALL: 416/477-5480 










ACCESS 386 


ever, that the additional cost of cache 
logic and memory is justified in a 16- 
MHz 80386 computer. 

The Access 386 uses memory inter¬ 
leaving for building an 80386 memory 
system. System memory is divided into 
two banks, with sequential 32-bit mem¬ 
ory addresses alternating between the 
banks. As an example, addresses 0-3 
would be located in one bank, ad¬ 
dresses 4-7 would be located in the 
other bank, and addresses 8-11 would 
be back in the first bank. DRAM chips 
require a waiting period after a mem¬ 


ory access before they can be accessed 
again; in the case of the 120-ns DRAM 
chips used in the Access 386, this extra 
waiting period amounts to two 80386 
wait states. With memory interleaving, 
one of the banks can recover while the 
other bank is accessed—as long as suc¬ 
cessive accesses occur to different 
banks. Ideally, all memory accesses 
would alternate banks, and the 80386 
would operate at maximum speed. In 
fact, patterns of memory accesses vary 
and the performance of an 80386 with 
an interleaved memory system depends 


on the tendency of the application to al¬ 
ternate between banks. 

The 80386 can perform address 
pipelining, placing memory addresses 
on the address bus one cycle early in 
order to give the memory system a 
chance to get started early with the next 
access. If idle bus cycles occur, address 
pipelining must be restarted on the 
next memory access, at a cost of one 
wait state. Address pipelining can be 
used only with memory that takes ad¬ 
vantage of it. The 32-bit memory in the 
Access 386 has been designed to take 
advantage of this feature. 

The Access 386 combines memory 
interleaving and address pipelining in 
an affordable system. The 312KB of 
motherboard memory is divided into 
two 236KB interleaved banks and sup¬ 
ports address pipelining. These tech¬ 
niques are used with 120-ns DRAM 
chips, which would provide only about 
half the performance required to allow 
the 16-MHz 80386 in the Access 386 to 
run without wait states. 

Code that is register-intensive 
should allow the Access 386 to run at 
almost top speed, because most mem¬ 
ory accesses will be instruction pre¬ 
fetches, which are 32-bit fetches to al¬ 
ternating banks, except when branch¬ 
ing. As a result, although the 80386 per¬ 
forms memory accesses much faster 
than does the 8088, memory access is 
still a bottleneck, and astute register use 
remains a key to high-performance 
code. Most code does not access mem¬ 
ory sequentially, however, because in¬ 
struction prefetching and operand ac¬ 
cesses are mixed together; there is no 
reason to expect a bank-alternating rela¬ 
tionship between the two types of 
memory access. 

Another consideration is the mem¬ 
ory access characteristics of code writ¬ 
ten for 8088s and 80286s, which does 
not access memory in 32-bit units. As an 
example, REP STOSB runs more slowly 
on the Access 386 than does REP 
STOSD (which stores 32 bits at a time), 
because REP STOSB accesses the same 
bank four times in a row and then 
accesses the other bank four times in a 
row. It therefore is able to gain the ad¬ 
vantages of interleaving only once out 
of four memory accesses. 

When running normal software, the 
memory system in the Access 386 often 
inserts wait states because of failure to 
alternate banks; indeed, the perfor¬ 
mance tests examined later in this arti¬ 
cle indicate that two to three wait states 
are inserted on average. The insertion 
of wait states in the Access 386 does 
have one advantage. If idle bus cycles 


dBASE Users: 

D0N7 CHANGE A THING! 
fuxBASE+ does It all. 


Ask The Reviewers .. ■ (H PLU s compttMity- . • 

™ s 1SSSS6 


WHATFOXBASE+ 
CAN DO FOB YOU 


i YOU DON’T CHANGE YOUR PRO- 
GRAMS. FoxBASE+ runs your dBASE 
III PLUS applications more than 6 times 
faster without changing one line. 
i Forget about conversion woes. You don’t 
have to do a thing to your databases or 
other dBASE files to use FoxBASE+. 
i You don’t have to bend over backward to 
use FoxBase+ . It’s used in exactly the 
same, familiar, user-friendly way you use 
dBASE III PLUS. As a dBASE user you 
already know how to use FoxBASE+. 
i Fox BASE + lets you keep using the best 
parts of dBASE III PLUS. It’s a fully 
interactive compiler so you can still use 
great features like EDIT, BROWSE, etc. 


■ FoxBASE+ doesn’t make you spend hours 
compiling and linking your programs like 
some “speed-up” products. 

■ FoxBASE+ runs your compiled programs 
twice as fast as Clipper and 3 times faster 
than Quicksilver. 

■ Best of all, Single-user MS-DOS 
FoxBASE+ costs just $395 and Multi-user 
FoxBASE+ $595 with a money-back 
guarantee. Royalty-free runtime 

also available. 

If you like dBASE III PLUS, YOU’LL 

LOVE FoxBASE+ !! 

So call (419) 874-0162 now for the details. 

After all . . . 


Nothing Runs Like a Fox. 


FoxBASE+ is a trademark of Fox Software. dBASE III PLUS 
is a trademark of AshtonTate. Clipper is a trademark of 
Nantucket Quicksilver is a trademark of WordTech Systems 
Inc MS is a registered trademark of Microsoft Corporation. 


Fox Software 

27475 Holiday Lane, Perrysburg, OH 43551 
(419) 874-0162 Telex 6503040827 
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CLARIFY YOUR SOURCE CODE 


C, BASIC, Pascal, 
dBase, Modula-2 
programmers: 

Be more 
productive with 
two new utilities 
from Aldebaran 
Laboratories! 


“Occasionally, a utility comes along that makes a programmer’s 
life much easier. SOURCE PRINT is such a program. It 
contributes to the programmer’s job by organizing code into a 
legible format and by helping to organize the documentation 
and debugging process.” 


— PC Magazine 
Sept. 16,1986 


FOLD HERE WITH THIS SIDE OUT. TAPE CLOSED. 


BUSINESS REPLY MAH 

FIRST CLASS MAIL PERMIT NO. 74 CONCORD, CA 

POSTAGE WILL BE PAID BY ADDRESSEE 


No Postage 
Necessary 
If Mailed 
in the 

United States 


Aldebaran Laboratories Inc. 
3339 Vincent Road 
Pleasant Hill, California 94523 












MAIL THIS CARD TODAY 


Source Print organizes your source code, 
simplifies debugging, makes documentation a snap! 

* Index (Cross-Reference list) 

* Structure Outlining 
* Automatic Indentation 
* Table of Contents 

Tree Diagrammer shows your program’s overall 
organization at a glance. It prints an “Organization 
Chart” showing the hierarchy of calls to functions, 
procedures, and subroutines. 

Both of these tools have easy-to-use menus, so you 
can put them to work for you immediately. 

FOLD HERE WITH THIS SIDE INSIDE. TAPE CLOSED. 



$75 


Aldebaran Laboratories 3339 Vincent Rd., 
Pleasant Hill, CA 94523 415-930-8966 

Yes! Rush me □ Source Print (a $75- 

□ Tree Diagrammer (a $55- 

□ Both $115. Ship/Handling $5. 

For CA—add 6% tax_Total_ 

Name_ 

Company_ 

Address_ 

City_State_Zip_ 

□ Check enclosed □ VISA 

□ MasterCard □ American Express 

Card #_Exp. Date_ 

Signature_Phone #_ 


NO-RISK 

60-DAY 

UNCONDITIONAL 

MONEY-BACK 

GUARANTEE. 

800 257-5773 
In CA 800 257-5774 
Dept. 34 
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C, BASIC, Pascal, dBASE, Modula-2 programmers: be more productive 
with two new utilities from Aldebaran Laboratories 


Source Print™ 


“Occasionally, a utility 
comes along that makes a 
programmer’s life much 
easier. SOURCE PRINT 
is such a program. 

It contributes to the 
programmer’s job by 
organizing code into a 
legible format and by 
helping to organize the 
documentation and 
debugging process.” 

— PC Magazine 
Sept. 16,1986 


Source Print and Tree Dia- 
grammer both have easy-to-use 
menus with point-and-shoot file 
selection, and let you search for 
files containing a given string. 
For IBM PC and compatibles 
with 256K. 

Join thousands of program¬ 
mers who are working more 
efficiently using Source Print 
and Tree Diagrammer. Order 
these indispensable tools today. 
We ship immediately, and 
there's no risk with pur 60-day 
money-back guarantee. Order 
both and save. Only $115.00. 


800-257-5773 Dept. 34 

In California: 

800-257-5774 Dept. 34 

MasterCard, VISA, American 
Express, COD. Add $5 for shipping. 


Source Print and !free Diagrammer are 
trademarks of Aldebaran Labs. dBASE is 
a trademark of Ashton Tate. 


. - * ' - m . 1* ■ 160 IF TB(INDX) = 0 THEN X = 5 

■ organizes your source code, simpli- - ■ K <r 1000: TB(K) = 0: K = K + X: WEN1 

fies debugging, and makes documen- I 200° ^ - 

tation a snap! It lists one or more | g |“ T™* =°° x 15 

source files with informative page T ” 1 B ‘ K i T° 

headings and on- I « 

tional line numbers, \ < > ■ ?i C) c : f 

while offering { r‘ ^ == c) 

invaluable features: ? ~ 0> After 
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n £ n ? - * m Wed 12-31-86 07:22:03 INDEX (Cross Ref) 

(Cross-Reference « |_M p all identifiers 

list) saves you time ij L}"~ ln „ cotd 4-1 „ 

by showing exactly S;S 22 ,22 22 M3 

where variables are *- I i:gg SUSS 81 III 

used and where functions, pro- tC *7 K 00 54 2354 54 2364 54 2365 
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!• ->•« I values maybe assigned to 

.«»...I: variables are shown, making it easy to track down that 

mysterious value change. 

jJr^ “ r "" t,r "~ d * Structure Outlining solves the problem of hard-to 

gf: IS see nested control structures by automatically drawing 

lines around them. 

2 Automatic Indentation of source code and listing 

U™ reduces your editing time and ensures indentation accuracy. 

Cr * ^ Plus... Source Print generates a table of contents 

listing functions and procedures. Keywords can be printed 
^: r inboldface on most printers. Multi-statement BASIC lines 

LJ&T dBASE caff be split for readability. Functions and procedures can 
■Hmmr bedfown by name from one or more source files to form a 


shows your program’s overall organization at a 
glance. Ordinary program listings merely display 
functions, procedures* and subroutines sequen¬ 
tially, but do not display the relationships be¬ 
tween these routines. Our revolutionary new 
Tree Diagrammer automatically creates an 
“organization chart” of your program showing the 
hierarchy of calls to functions, procedures, and 
subroutines. Recursive calls are indicated and 
designated comments in the source code 
will appear on the chart. 

Tree Diagrammer helps you organize your 
program more logically. And you'll be amazed at 
how easy it is to debug when you 
see how your routines interact, ip3 3 



Aldebaran Laboratories 3339 Vincent Rd. Pleasant Hill, CA 94523 415-930-8966 

YES! RllSh me □ Source Print @ $75—._□ Tree Diagrammer @ $55- 

□ Both $115. Ship/Handling $5. ForCA add 6% tax __Total : : -. 
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ACCESS 386 

occur, address pipelining is turned off. 
The Access 386 is relatively memory- 
bound because of memory wait states, 
and as a result the memory bus is active 
almost all of the time. Idle cycles are 
rare, so the one-wait-state penalty that 
occurs when address pipelining is 
turned off is not invoked very often. 

The memory system in the Access 
386 is considerably faster than that of 
an AT, but slower than a no-wait-state 
architecture would be. Further evalua¬ 
tion for the performance-oriented user 
can be made by testing specific applica¬ 
tions of interest on the Access 386. 

The motherboard provides only 
312KB of 32-bit memory rather than the 
expected 640KB. Additional interleaved, 
address-pipelined 32-bit memory can be 
added in the two 32-bit expansion slots. 
The address decoding logic for these 
slots is built into the motherboard, 
making them extensions of the mother¬ 
board memory system and not general- 
purpose 32-bit expansion slots. 

Currently, 2MB of memory can be 
installed in each slot; 8MB boards will 
be available soon, bringing the maxi¬ 
mum total to 15MB of 32-bit expansion 
memory. Memory cannot be added 
beyond address OFFFFFFH: although the 
80386 is capable of addressing up to 
4GB of physical memory, the limit in 


the Access 80386 is slightly less than 
16MB. The virtual memory features of 
the 80386, however, can be used to 
make the address space seem as large 
as the available disk space. 

The 128KB area of memory from 
the 512KB boundary to the 640KB 
boundary is not supplied on the ALR’s 
motherboard. This area of memory can 
be filled out with the 16-bit memory on 

m.he Access 386 memory 
system is a fairly high- 
performance, low-cost solu¬ 
tion to keeping up with the 
80386processor. 


the Challenger board with the asso¬ 
ciated reduction in performance, or the 
32-bit memory board can be used with 
the Quarterdeck Expanded Memory 
Manager (QEMM) to backfill the mem¬ 
ory using its EMS emulator feature. 
Quarterdeck Office Systems’ DESQview 
contains QEMM and is supplied with 
the Access 386 setup/utilities diskette. 




Dlf.DDT* 2.0 

The Only Disassembler 
That Tracks Down DATA!!! 


• Fully disassembles both .EXE and .COM files! 

• Performs recursive flow- and Segment Register data-trace to determine SEGMENT, 
PROC & Data Areas (even within 'CODE' segments)! 

• Outputs appropriate SEGMENT and PROC pseudo-ops at proper places within the 
assembly-language output! 

• Outputs data areas using most appropriate form of DB or DW (ASCII printable text 
as a character string, others as their hex value). 

• Chooses data lengths (DB or DW) to match byte or word data references in coc/e, 
allowing most memory references to be free of BYTE or WORD length operators. 

• Outputs large, all-zero areas with “DB/DW nn DUP (?)” to prevent excessive out¬ 
put from large buffers, uninitialized arrays, etc. 

• Fully labels both code and data. Labels are of the form 'Hxxxxx', where 'xxxxx' is 
the hex offset of labelled item from the beginning of the program. 

• Outputs code, data & pseudo-ops in IBM* and Microsoft** MASM assembler 
format. (Output may be directed to display, printer, and/or disk.) 

• For IBM* PC*/XT*/AT* & compatibles, 128K + RAM, 1 or moredisks, DOS2.X+. 

#8634-22 PC-DISnDATa 2.0 (SSDD 5-V4- diskette) and manual .$165 

U.S. Funds Only. Add $3 shipping (U.S. & Canada), $10 (overseas air) per item. Ohio residents 

please add 6% sales tax. ’Registered trademark, IBM Corporation. ’’Registered trademark, Microsoft. 

To order, phone (513) 435-4480 (M-F, 9 A.M.-5 P.M. EST), or 
send check, money order, or VISA/MasterCard information 
(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE 

220 Cardigan Road Professional Software for both Novice and Expert 

_ ... _ , , Dealer Inquiries Welcome. 

Software Centerville, OH 45459 



While 16-bit memory works in the 
Access 386, it works much more slowly 
than does 32-bit memory. Two accesses 
to 16-bit memory are required to fetch 
32 bits, while only a single access is 
needed to fetch 32 bits from 32-bit 
memory. Existing DOS software is writ¬ 
ten for the 16-bit 8088 and 80286 pro¬ 
cessors. Code written specifically for the 
80386 accesses memory in units of 32 
bits. If this memory is 16-bits wide, two 
memory accesses are required to obtain 
a single 32-bit doubleword, causing the 
code to run up to two times slower 
than optimum. 

Another reason for the slower per¬ 
formance of 16-bit memory is that 16- 
and 8-bit boards are run at 8 MHz in 
the Access 386. This lower speed is nec¬ 
essary because these boards are de¬ 
signed for 8-MHz ATs and will not oper¬ 
ate properly at 16 MHz, but it also 
means that 16-bit memory runs at half 
the speed of 32-bit memory. Some ex¬ 
pansion boards, such as the Intel Above 
Board and the Cheetah memory card, 
do not operate reliably above the AT’s 
8-MHz standard. See “PC’s Limited 
286 12 ” (Steven Armbrust and Ted Forge- 
ron, February 1987, p. 94) for a discus¬ 
sion of this limitation of a 12-MHz bus. 

AT-style 16-bit memory is not inter¬ 
leaved and does not support address 
pipelining. The net effect of these fac¬ 
tors is that accesses to 16-bit memory 
can take from 33 percent to more than 
500 percent as long as the same access 
performed to 32-bit memory. 

A similar slowing occurs while ac¬ 
cessing ROM in the Access 386, such as 
the 16-bit ROM BIOS. An 8-bit ROM, 
like the EGA BIOS, will be even slower. 
In the worst case, a 32-bit read from 8- 
bit memory can take more than 10 
times as long as a 32-bit read from 32- 
bit memory. Other 80386-based com¬ 
puters have addressed this by copying 
ROM chips into 32-bit RAM; the Access 
386 does not do this. ROM performance 
is rarely crucial, because time-critical 
applications tend to bypass the ROM 
and go directly to the hardware. Also, 
because ROM operations generally are 
interleaved with the operation of a pro¬ 
gram running in RAM, the overall high 
performance of the Access 386 tends to 
mask the slow ROM operation. 

In summary, the Access 386 mem¬ 
ory system is a fairly high-performance, 
low-cost solution to building memory 
that can keep up with the 80386. This is 
balanced with the need to maintain an 
AT-compatible bus that will run all add¬ 
in boards reliably. 

After memory performance, disk 
performance is perhaps the most im- 
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portant factor to consider when evaluat¬ 
ing the speed of an 80386-based com¬ 
puter. The 42MB hard disk used in the 
Access models 386EM and 386EC has a 
28-ms (millisecond) access time; this is 
considerably faster than the hard disk 
used in the IBM AT. However, it is com¬ 
parable to the Compaq’s 40MB disk 
access time of 25 ms. 

The Access 386 offers a slowdown 
mode, also known as deturbo mode , in 
which the Access 386 runs at approxi¬ 
mately the speed of an 8-MHz AT. De¬ 
turbo mode operates by inserting pro¬ 
cessor hold states, which are superior 
to wait states for slowing the processor 
because they do not affect the band¬ 
width of the system bus for DMA opera¬ 
tions. This mode is useful for running 
copy-protected software or for slowing 
down programs that are too fast to use 
at normal Access 386 speeds. It is not 
slow enough to allow software designed 
for the PC, most notably games, to run 
at normal speed. Unfortunately, few us¬ 
ers may learn the deturbo mode, since 
it is not referenced in the manual. De¬ 
turbo mode is selected via Ctrl-Alt-1, 
and normal mode is selected via Ctrl- 
Alt-2. The system always is set back to 
normal speed by a warm boot. 

A LOOK INSIDE 

No user installation is required for the 
Access 386 as it is shipped from the fac¬ 
tory. However, the user who wants to 
install options and accessories in the 
system unit will find the process the 
same as that used with the AT because 
the physical layouts are similar. Five 
Phillips-head screws on the back panel 
hold the cover on the system unit. Al¬ 
though other Phillips-head screws are 
nearby, the screws that hold the cover 
can be easily identified. Once the 
screws are removed, the cover can be 
slid off the system unit over the front 
panel, as with the AT. 

The inside of the system unit is 
shown in photo 4, and the motherboard 
itself in photo 5. The eight expansion 
slots on the motherboard are located as 
they would be in an AT, and expansion 
boards are installed and anchored in 
the familiar AT fashion. Some effort was 
required to install boards, as the back 
panel of the system unit did not align 
perfectly with the ends of the expansion 
boards. The two 32-bit expansion sock¬ 
ets are keyed so that 16-bit boards can¬ 
not be installed into these slots, al¬ 
though 8-bit boards can be used. 

Removal and installation of the 
motherboard is not particularly difficult. 
After removing all of the expansion 
boards and disconnecting the power 


leads and several other wires, then the 
motherboard is extracted by removing 
two screws, sliding the whole board to 
the left, and lifting up. The disk drives 
do not have to be removed. 

Disk drives slide into the two drive 
bays from the front and are anchored at 
either side. The left bay can contain one 
full-height or two half-height hard disks. 
The small panel that contains the key 
lock and the power indicator light must 
be removed in order to get a drive into 
or out of the top slot in the drive bay. 
The right drive bay has slots for three 
half-height drives, but there is only 
room for two diskette drives and a 
shorter drive, such as a tape backup 
unit. All of the drives installed in the 
right drive bay can be accessed from 
outside the system unit when the sys¬ 
tem is closed up. In the tested system, 
the half-height 42MB hard disk occu¬ 
pied the left bay, while the 1.2MB 
diskette drive occupied the topmost of 
the three slots in the right bay. 

The disk controller supports up to 
two hard disks and two diskette drives. 
A second diskette drive can be daisy- 
chained to the same connector as is the 
first diskette drive. A second hard disk 
can daisy-chain to one of the hard disk 
connectors, but it requires one addi¬ 
tional cable not supplied with the Ac¬ 


cess 386. The standard hard disk that is 
shipped with Access models 386EM and 
386EC is a 42MB, 28-ms access time 
unit; an 80MB, 28-ms hard disk is avail¬ 
able as an option. 

Two of the three ribbon cables 
from the controller to the drives in the 
reviewed unit were not keyed to ensure 
installation with pin 1 of the connector 
attached to pin 1 of the cable. All three 
cables did have markings indicating the 
side to be connected to pin 1, but nov¬ 
ice users may not know what those 
markings mean. 

Only 32MB out of the 42MB disk 
space in the tested system was usable, 
because a special driver is required in 
order to get DOS to support disks larg¬ 
er than 32MB, and ALR does not ship 
such a driver with the Access 386. In 
“Breaking the 32MB Barrier,” (May 
1986, p. 94) Thomas V. Hoffmann re¬ 
viewed a method used to configure a 
large hard disk into a large single vol¬ 
ume or two separate volumes. ALR is 
apparently relying on dealers to config¬ 
ure the Access 386 with third-party soft¬ 
ware. If necessary, however, ALR will 
recommend an appropriate driver to 
owners of the Access 386 who can then 
purchase and install it. 

Third-party hard disks are sup¬ 
ported by the ROM BIOS of the Access 


Storage Dimension's 

SpeedStor 286 BIOS 

from Award Software 

for use with PC ATs and 

XENIX System V , 

Novell Advanced 
Netware 



■ Overcome drive table limitations 

■ Includes low-level initialization 
and disk drive advanced 
diagnostics 

■ 30% faster than IBM's BIOS 

■ $129- Retail. Dealer and 
distributor pricing available 

STORAGE 
DIMENSIONS 

408 - 395-2688 

m « 9 » ec 5,0,*,, lc Z u ^S%SS, 



Supports Seagate ST4096, Miniscribe 

6085 and the following: 

Seagate 

ST251, ST4051, ST4096 

Maxtor 

XT1085, XT1105, XT1140, 


XT2085, XT2140, XT2190 J 

Miniscribe 

6074, 6085 

Micropolis 

1325 

Control Data 

Wren II 94155-86 

Microscience 

HH1050 

Newbury 

NDR1085, NDR1140, NDR2190, 

Priam Vertex 

VI50, VI70, V185, 519 ! 

Toshiba 

MK54F, MK56F ■ 


Storage Dimension's family of high performance products for PC storage. 

■ SpeedStor subsystems from 42MB to 640MB ■ SpeedCache caching software 

■ SpeedStor hard disk integration software ■ Extended drive table ROMs 

■ 60MB tape backup (DOS, Xenix, Novell) ■ SpeedStor 286 BIOS 
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TABLE 1 

: Disk Drir 

es Supported 




DRIVE 

TYPE 

NO. OF 
CYLINDERS 

NO. OF 
HEADS 

CAPACITY 

(MB) 

LANDING 

ZONE 

CYLINDER 

PRECOMPEN¬ 

SATION 

CYLINDER 

1 

306 

4 

10.1 

305 

128 

2 

615 

4 

20.4 

615 

300 

3 

615 

6 

30.6 

615 

300 

4 

940 

8 

62.4 

940 

512 

3 

940 

6 

46.8 

940 

512 

6 

615 

4 

20.4 

615 

-1« 

7 

462 

8 

30.6 

511 

256 

8 

733 

5 

30.4 

733 

-1 

9 

900 

15 

112.0 

901 

-1 

10 

820 

3 

20.4 

820 

-1 

11 

855 

5 

35.4 

855 

-1 

12 

855 

7 

49.6 

855 

-1 

13 

306 

8 

20.3 

319 

128 

14 

733 

7 

42.5 

733 

-1 

16 

612 

4 

20.3 

663 

0 

17 

977 ^ 

5 

40.5 

977 

300 

18 

977 

7 

56.7 

977 

-1 

19 

1,024 

7 

59.5 

1,023 

512 

20 

733 

5 

30.4 

732 

300 

21 

733 

7 

42.5 

732 

300 

22 

733 

5 

30.4 

733 

300 

23 

306 

4 

10.1 

336 

0 

25 

615 

4 

20.4 

615 

0 

26 

1,024 

4 

34.0 

1,023 

-1 

27 

1,024 

5 

42.5 

1,023 

-1 

28 

1,024 

8 

68.0 

1,023 

-1 

29 

512 

8 

34.0 

512 

256 

35 

1,024 

9 

76.5 

1,024 

1,024 

36 

1,024 

5 

42.5 

1,024 

512 

37 

830 

10 

68.8 

830 

-1 

38 

823 

10 

68.3 

824 

256 

39 

615 

4 

20.4 

664 

128 

40 

615 

8 

40.8 

664 

128 

41 

917 

15 

114.1 

918 

-l 

42 

1,023 

15 

127.3 

1,024 

-1 

43 

823 

10 

68.3 

823 

512 

44 

820 

6 

40.8 

820 

-1 

45 

1,024 

8 

68.0 

1,024 

-1 

46 

925 

9 

69.1 

925 

-1 

47 

699 

7 

40.6 

700 

256 


“The -7 values mean that no write precompensation is used for the drive. 


The Access 386 supports 41 hard-disk types. This allows ample flexibility in select¬ 
ing an alternative hard disk. Several of the AT disk types do not appear in this list. 


386. The SETUP program lists 41 disk 
types that are supported (see table 1). 
The disk types supported by the AT are 
not supported by the Access 386 with 
the same type numbers; in fact, several 
of the AT disk types do not appear in 
the Access 386 SETUP program’s list of 
disk types at all. 


The power supply includes three 
cables for powering peripherals. Two 
of the cables have two connectors and 
the other has one, indicating that a total 
of five peripheral devices can be con¬ 
nected, although their combined power 
demands must be within the power 
supply’s capacity of 200 watts. 


While the 80386, ROM BIOS, and 
80387 sockets are all fully visible from 
above, they are in a hard-to-reach area 
between the left drive bay, the disk con¬ 
troller board, and the power supply. 
Realistically, at the least the disk con¬ 
troller board has to be removed in order 
to work easily with any of these chips. 

The 16-MHz Intel 80386 is a large 
square chip mounted in a socket at the 
center-right of the motherboard, just to 
the back of the left drive bay (see photo 
3). The ROM BIOS chips are socketed 
to the right of the 80386, and similarly 
are not obscured by any equipment. 

The 80387 socket is to the right of 
the ROM BIOS between the left drive 
bay and the power supply; while the 
socket itself is not obscured, it is diffi¬ 
cult to reach without removing the 
motherboard. The reviewed system 
came with a socketed 10-MHz Intel 
80287 numeric coprocessor option, a 
small adapter board that plugs into the 
80387 socket. The 80287 option card 
extends well under the drive bay, and 
the motherboard had to be taken out in 
order to remove the 80287 card. It will 
be possible to use a 16-MHz 80387 in 
this socket as soon as that chip 
becomes available. 

To this point, the configuration for 
the Access 386 has been very similar to 
that for the AT, except for the two 32- 
bit slots. Unlike the AT, the mother¬ 
board on the Access 386 is lacking 
switch blocks; this makes configuration 
more difficult. More than a dozen jump¬ 
ers are used to set the serial and paral¬ 
lel port operation, indicate whether a 
numeric coprocessor is installed, select 
a color or monochrome primary dis¬ 
play, indicate whether and how many 
32-bit memory expansion boards are in¬ 
stalled, and perform a number of more 
esoteric functions. 

Unfortunately, these jumpers are 
scattered around the motherboard, 
many of them are in hard-to-reach loca¬ 
tions, and often more than one is re¬ 
quired to configure a single feature of 
the Access 386. For example, the three 
jumpers that indicate what 32-bit mem¬ 
ory boards are installed are located be¬ 
tween the disk controller and the left 
drive bay and are not accessible (or 
even visible) unless the disk controller 
is removed. A pair of needlenose pliers 
is required to change the jumpers, and 
the proximity of several jumper pins 
makes the task difficult. The jumpers 
could pose a problem to users accus¬ 
tomed to switch blocks that can be tog¬ 
gled with a ballpoint pen. 

The Access 386 offers eight expan¬ 
sion slots: two 8-bit slots, four 16-bit 
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Heres how $ 25 
can ease you into the world 
of expert system development. 



Texas Instruments would like you to prove for 
yourself the simplicity and capabilities of our 
Personal Consultant™ Series of expert system 
development tools. 

The Personal Consultant Series— 
get started and keep going* 

This Demonstration Package will introduce you to 
the Personal Consultant family of compatible ex¬ 
pert system development tools. As the lowest 
priced member of the family, Personal Consultant 
Easy is designed to get you started immediately in 
learning about and creating medium-scale expert 
systems for use on standard personal computers. 
The more advanced Personal Consultant Plus lets 
you expand your expert system with the additional 
features and capabilities needed to create larger, 
more complex applications for AT-class personal 
computers. 


The Personal Consultant Series—proven 
performance, practicality, and support* 
Personal Consultant products have been helping 
thousands of people just like you build practical 
applications of expert systems on TI, IBM® and 
compatible personal computers since 1984* And, 
to support you, we provide the proven perfor¬ 
mance of these development tools, low-cost 
application delivery, hotline support, a range of 
training programs, and knowledge engineering 
services to help your company get started or 
expand existing programs. 


Get started today! To order your Demonstration 
Package, or for more information, call toll-free: 

1 - 800 - 531-6789 

VISA and MasterCard are accepted. 


See for yourself. You can experience 
a hands-on demonstration for only $25* 
Our easy-to-use Personal Consultant demo 
will let you: 

• Interact with an actual expert system 
application. 

• Modify this application by adding 
additional knowledge. 

• Develop and save your own 10-rule system 
to show your colleagues. 

(Requires 512K memory.) 


Personal Consultant is a trademark of Texas Instruments Incorporated. 

IBM is a registered trademark of International Business Machines Corporation. 

© 1987 TI 261765-04D 


Texas ^ 
Instruments 











available expansion boards that can take 
advantage of the 32-bit slots in the Ac¬ 
cess 386 motherboard are 2MB boards 
manufactured by Intel (see photo 6). 
Two of these boards can be installed at 
one time, for a total of 4MB of 32-bit 
expansion memory. Neither of the 32- 
bit slots is occupied normally because 
the Access 386 is delivered with 16-bit 
expansion memory only. Optional 32- 
bit memory boards are, however, avail¬ 
able from ALR. 

Of the remaining five slots, one 8- 
bit slot is occupied by the video adapter 
and one 16-bit slot by a multifunction 
memory board. (The base model, the 
Access 386B, does not come with any 
expansion board other than the disk 
controller.) In the Access 386EM, the 
video adapter is a Hercules-compatible 
monographics board and the multifunc¬ 
tion board is ALR’s Challenger board, 
with a serial port, a parallel port, and 
312KB of 16-bit memory installed, ex¬ 
pandable to 2MB. The reviewed system, 
the Access 386EC, comes with an IBM 
EGA-compatible video adapter and a 
Challenger board with a full 2MB of 16- 
bit memory installed. 

The motherboard contains 512KB 
of memory, consisting of two inter¬ 
leaved 256KB banks of eight 64KB-by-4, 
120-ns DRAM chips each. Eight 64KB-by- 
1, 120-ns DRAM chips are used for pari¬ 
ty bits. No memory expansion is possi¬ 
ble on the motherboard. The Challen¬ 
ger board is split addressed to top off 
DOS with 16-bit memory and to add ex¬ 
tended memory starting at 1MB. This 
prevents the use of 32-bit memory ex¬ 
pansion boards, which must start at 
1MB and would conflict with the Chal¬ 
lenger memory. ALR has solved this 
problem by making available a new 
memory decode PROM for the Challen¬ 
ger board that allows it to top off DOS, 
and then address the remaining 16-bit 
memory above the 32-bit memory. 

The motherboard in the Access 386 
is the iSBC 386AT, designed and manu¬ 
factured by Intel. The reviewed model 
came with version 3.03 of the Phoenix 
ROM BIOS. This version of the mother¬ 
board corrects several of the problems 
that were encountered by mother¬ 
boards with version 3.0 and earlier of 
the BIOS. One of these problems was 
the failure to support the EGAs vertical 
interrupt properly, and another was an 
inability to get the 80287 to pass IBM 
AT Advanced Diagnostics. The mother¬ 
board had a number of soldered wires 
running across it; these are probably re¬ 
cent fixes, indicating that the last bugs 
have only recently been ironed out of 
the motherboard. 

PC TECH JOURNAL 


ACCESS 386 

slots, and two 32-bit slots. The 32-bit 
slots are the second and third slots 
from the right in photo 4. The right¬ 
most slot is a 16-bit slot that is used for 
the disk controller; this positioning 
means that the disk cables do not have 
to traverse other expansion boards. 
Each 32-bit slot consists of two connect¬ 
ors. One of these connectors is a stan¬ 
dard 8-bit connector, into which 8-bit 
boards can be plugged. The second 
connector is keyed in the middle; this 
keying means that 16-bit boards cannot 
be plugged into 32-bit slots. However, 


8-bit boards can be plugged into any of 
the eight expansion slots, so long as the 
skirt on the board does not hit the ex¬ 
tended 16- or 32-bit connector; as in 
the AT, the two 8-bit slots are the only 
slots in which 8-bit boards with such 
skirts can be installed. 

As discussed above, 32-bit memory 
is essential to high performance when 
running software that takes full advan¬ 
tage of the 80386. The 32-bit slots are 
actually extensions of the motherboard 
memory system and can be used only 
for memory boards. Currently, the only 


A Contradiction! 

Running Under PC DOS 

>750 million bytes formatted in two volumes for the "Eagle" 

(one volume/drive)...M2361A can hold 552MB/volume...data transfer 
rate up to 2.4MB/sec....data access time - 18ms/drive...variable interleave 
capability...partitioning possible...drives built to mainframe specifications 
with mainframe reliability...greater than 20,000 hours MTBF. 

For further information contact: 

Upper Bound Micro ^ 

18 Elizabeth Street, W. Conshohocken, PA 19428 
(215) 825-0505 FAX (215) 828-8618 


The “Eagle” is a trademark of Fujitsu America, Inc. 

PC DOS is a trademark of IBM. 
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Announcing Magic PC—the first breakthrough for database applications developers in over 20 years: 

Now you can develop professional applications 
1000% faster than your 4GL or DBMS, totally 
free from programming, commands and syntax! 



A Magic PC program looks as simple as this. To design an application you quickly fill-in menu-driven decision 
tables without having to write a single line of code. For example, just by highlighting the Execute Program 
operation on this screen and also highlighting the Item List program in the Program Menu, you tell Magic 
PC to pop-up the Item List window shown in the adjacent screen, when the end-user hits the Zoom key. 



Magic PC gives your end-user the power to harness and retrieve data instantly, without any commands or 
syntax because at runtime you already have built-in options to Add, Delete, Modify, Query and get on-the- 
spot ad-hoc information simply by highlighting selections from menus. Dats validation, security and 
error-checking are done automatically for you by Magic PC without programming. 


Who needs another DBMS? 

At last, Magic PC gives you the ultimate applications 
design tool, far ahead of 4GL’s, DBMS and Applica¬ 
tion Generators. 

Magic PC breaks through the language barrier with 
the revolutionary Un-Language concept: 

NO PROGRAMMING, COMMANDS OR 
SYNTAX! 

Free yourself from your programming language 

Magic PC makes you, the professional, completely 
free from the drudgery of procedural programming. No 
more cryptic commands, syntax or unforgiving 
procedural structures, because Magic PC does all the 
programming automatically. There’s your competitive 
edge. The rest is up to you. . . 

The Professional Choice 

Already an international success, Magic PC is a profit 
maker and career booster for DP Consultants, System 
Integrators, VARs, MIS professionals, System Analysts, 
Programmer Analysts and Software Engineers. If you 
design PC applications professionally, you can’t afford 
not to Un-Language now. 

IBM France: “IBM encourages this introduction and 
can not help but salute such evolution. . 

Israeli Air Force: “We were convinced that it was not 
possible to have a design tool powerful enough to im¬ 
plement real-life applications without a programming 
language. Magic PC changed our mind...” 

Jeff Duntemann, PC Tech Journal: “It’s probably 
the best integrated database applications and screen 
generator that I have ever seen.. .very smooth system, 
and smoothness comes at a premium these days. ..” 

The Magic PC Secret 

You’re so much more productive with Magic PC 
because there is absolutely no programming to slow 
you down. You design a Magic PC application by simp¬ 
ly filling-in the Data Dictionary Tables (Files, Fields, 
Keys) and the Task Description Tables (Operations and 
Expressions). 

Only 13 design Operations harness the power of 
Magic PC. Operations are specific enough to eliminate 
the need for tiresome syntax, yet elastic enough to pro¬ 
duce robust custom applications. Use the Operations 
to describe what you want and Magic PC makes it 
happen. It’s that simple. 


Make Task nesting power available with a single 
Execute Task Operation. This powerful instruction 
triggers Magic PC to execute and display additional 
tasks or even external applications through Window 
Zooms. The 3-dimensional effect of Window Zoom¬ 
ing lets you probe deep into your application through 
nested windows and manipulate the data underneath. 

You describe a Magic PC Task or Program (com¬ 
posite Tasks) by filling your system analysis flow into 
the Task Description Tables. Choose the participating 
Data View, and Magic PC executes your desired Opera¬ 
tions. You interface with the Tables by highlighting your 
selections from pop-up menu-driven windows. There’s 
nothing to edit except your headings. 

You’re not confined to any particular design sequence 
as you are with most procedural languages. You can 
enter and change any Table spontaneously, on the fly, 
as ideas come to mind and Magic PC automatically 
maintains the application integrity. 

A Magic Inference Engine automatically or¬ 
chestrates your Task Description Tables into a single 
file of internal Knowledge Base Rules for optimum, 
bug-free performance. Knowledge Base Rules are ex¬ 
ecuted by the Magic Run engine for stand-alone run¬ 
time operation, or by the Magic Lan engine for 
unrestricted Novell network sharing. You’re free to 
design the Knowledge Base without worrying about the 



See for yourself how fast you can program language- 
free applications with our low-cost limited offer. 

You’ll get the full Magic PC software unprotected and 
limited to 100 records and 450 page documentation 
complete with a free Order Entry sample application. 
You’ll also get our free telephone support for 90 days! 

And your $19.95 will be credited towards the full $695 
Magic PC purchase price. Even if you don’t buy Magic 
PC right away, keep your $19.95 Magic PC Trial as your 
application prototyping tool at this bargain price. 

Our No-Risk Guarantee! 

You have our no-risk 30-day money-back guarantee: 
if you’re not completely satisfied for any reason, even 
Magic PC Trial for $19.95, send it back for a refund. 

Order now while supply lasts 

Call this toll free number now with your Visa, 
MasterCard or American Express for immediate 
delivery, or send the Order Coupon below today to Aker. 

1-800-345-MAGIC 

in CA call 714-250-1718 



Yes, please rush me: 

□ Magic PC Trial 

□ Magic PC 
Add shipping 
In CA 6% tax 

Prices valid in US only. 

Ship to:_ 

Address:_ 

City/ST/Zip:_ 

Phone:_ 


$ 19.95 
$695.00 
$ 5.00 

$ _ 

Total $_ 



Aker Corp. 18007 Skypark Circle B2, Irvine, CA 92714 
(714) 250-1718, Elec. Mail Dialcom41:AKR001 Telex 4931184 
AKR UI OEM and VAR inquiries are welcome. 

Min. requirements PC DOS 2.0. IBM PC or 100% compatible with 512K and hard disk. 
©1986 Aker Corp. Printed 1/87 Trademarks: Magic PC, Un-Language, Window Zoom, 
Magic Run. Magic LAN and Magic PC Trial are trademarks of Aker Corp., IBM PC 
and PC-DOS are trademarks of IBM Corp.. Novell is a trademark of Novell Inc. 
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ACCESS 386 


When comparing 386-based com¬ 
puters, it is wise to check the mother¬ 
board. Other computers built around 
the iSBC 386AT are likely to share many 
of the characteristics of the Access 386, 
in which case other considerations such 
as hard disks, bundled software, and 
price will take on added importance. 

According to the label on the rear 
panel of the system unit, the Access 386 
system unit complies with the FCC reg¬ 
ulations for a Class A (commercial) 
computing device. 

STANDARD SOFTWARE 

ALR provides a setup/utility diskette and 
the DESQview multitasking windowing 
package as standard software with the 
Access 386. Neither DOS nor BASIC 
comes with the computer; a separately 
purchased copy of PC-DOS 3.2 was 
used for this review. No diagnostics oth¬ 
er than those performed at power-up 
are provided, although IBM’s Advanced 
Diagnostics runs on the Access 386 and 
can be used if necessary. 

The setup/utility diskette contains 
Phoenix’s SETUP program, used to set 
the contents of the battery-backed 
CMOS RAM that stores the computer’s 
configuration. Configuration informa¬ 
tion is stored in battery-backed CMOS 
RAM present on an MC146818 realtime 


clock chip, just as in the AT. This pro¬ 
gram is similar to the SETUP program 
on IBM’s AT Advanced Diagnostics disk, 
with the useful addition of a table of 
the characteristics of 41 hard-disk types 
supported by the Access 386. Neither 
the documentation nor the hard-disk 
housing indicates which of the 41 drive 
types was installed in the test computer. 
ALR is relying on the factory and deal¬ 
ers to configure computers, rather than 
the user. It would be a good idea for 
Access 386 owners to run the SETUP 
program to check which type of hard 
disk is installed, just in case they lose 
the contents of the CMOS RAM and 
have to set up the system themselves. 

The SETUP program itself works 
well; however, it is not documented in 
the manual, and only a single entry in 
the main README hie on the setup/util¬ 
ity diskette tells how to use it or what 
to use it for. Each of the other pro¬ 
grams on the setup/utilities diskette has 
at least a short README hie; this is bet¬ 
ter than nothing, but is no substitute for 
good coverage in the manual. In addi¬ 
tion, the README hies are incomplete 
and full of typographical errors. 

ALR provides a SPEED utility for 
selecting between normal and deturbo 
operation, as an alternative to Ctrl-Alt-2 
and Ctrl-Alt-1. When run, the program 


prompts the user for the new speed. 
This utility would be more usehil if it 
accepted a command line parameter for 
the speed selection, allowing it to be 
used in batch hies without requiring 
the user to type a response. The hie 
README for the SPEED utility, which is 
the only documentation for the pro¬ 
gram, indicates that SPEED is only for 
the ALR Dart 012 computer, but the util¬ 
ity was delivered with and appeared to 
work on the Access 386. 

Other utilities include a hard disk 
formatting program, a monochrome dis¬ 
play adapter mode control program, 
and a driver to support 3^-inch diskette 
drives. The hnal program on the setup/ 
utilities diskette is QEMM, a device 
driver from Quarterdeck that provides 
expanded memory management. It has 
an installation program that installs it 
into the CONFIG.SYS hie. QEMM makes 
the extended memory in the Access 
386 (memory above 1MB, which is not 
used by DOS) appear to be expanded 
memory of the Lotus/Intel/Microsoft 
(LIM) specihcation to DOS programs 
that can take advantage of LIM 
expanded memory, such as Lotus 1-2-3, 
Living Videotext’s Ready!, and Intel’s 
QUIKMEM2 RAM disk. 

The virtual-8086 mode of the 386 
makes it possible to make extended 
memory work like expanded memory. 
QEMM operates by modifying the page 
tables of the 386 to map the desired 
areas of extended memory into the 
page frame through which expanded 
memory is accessed. It puts the 386 into 
virtual-8086 mode because such map¬ 
ping is not possible in real mode (the 
power-up state of the 386, in which the 
386 acts as a fast 8086). Normally, vir¬ 
tual-8086 mode is used to run multiple 
copies of DOS simultaneously, with 
each copy thinking it has an 8086 com¬ 
puter all to itself. In the case of QEMM, 
however, virtual-8086 mode is used to 
run just one copy of DOS, just as in real 
mode, the difference is that extended 
memory is mapped into the expanded 
memory page frame. 

The manner in which QEMM 
works is transparent to DOS and appli¬ 
cations that used expanded memory. 
Virtual-8086 mode does have one slight 
drawback, however; all interrupts in vir¬ 
tual-8086 mode cause a trap to QEMM, 
slowing performance slightly. The actual 
performance loss will vary from one ap¬ 
plication to another. 

One benefit of QEMM is that it al¬ 
lows programs that use expanded mem¬ 
ory to run without requiring a separate 
expanded memory board. Few pro¬ 
grams can use the extended memory 



Introducing 
The Most Important 
Programming Development 
Since The Introduction Of C... 

ADVANTAGE C+ + For MSI PC-DOS, 
Exclusively From LIFEBOAT. 


They say you can't be all things to all 
people. But Lifeboat's ADVANTAGE 
C + + proves that you can be! This 
exciting new product, developed by 
AT&T, represents a major program¬ 
ming breakthrough. 

ADVANTAGE C+ + 

• Opens the door to object-oriented 
programming. 

• Allows programs with greater resili¬ 
ence, fewer bugs. 

• Lets you write reliable, reusable code 
that is easier to understand. 


• Includes many enhancements to C, 
yet maintains full compatibility with 
existing C programs. 

• Is the key to developing large and 
sophisticated programs more pro¬ 
ductively. 

• Has all the benefits of C, without 
its limitations. 

ADVANTAGE C+ + is now available 
for the most popular C compilers, 
Lattice C and Microsoft C. 

Why be limited to just C ... when you 
can have all these pluses! 


To order or obtain a complete 
technical specification sheet call: 

1-800-847-7078 

In NY: 914-332-1875. 

55 South Broadway Tarrytown N.Y. 10591 


I KCDfkAT 


The Full-Service Source for Programming Software. 
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COBOL'S 

DOUBLE 

STANDARD. 




-'ll//'- 
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There’s ANSI 74 Cobol. v \ 

And there’s ANSI 85 \ y~ 

Cobol. (~V 

But why not have it all? 

RM/COBOL-85 is really \-A 
GSA-certified error-free for \ \ 
both Cobol standards in one 
compiler. 

If you need high-level 74 
features like Sort-Merge or 
Interprogram Communications, 

RM/COBOL-85’s got it for 
you. The big difference: our 
newest version compiles your 
applications two times faster and runs them up to 
eight times quicker compared to our earlier 
RM/COBOL. Plus, your files can store up to five 
times more data. 

Best of all, RM/COBOL-85 is upward 
compatible with all your existing RM/COBOL 
applications. They can be recompiled without any 
modifications to give you all the high-performance 
advantages. 

Then in the same application, at the touch of a 
switch, you can add features from the new 1985 
ANSI standard and combine all this performance 
with the convenience and maintenance advan¬ 
tages of structured programming. 

Because you can mix and match 74 and 85 
features the way you want, you can move your 
applications to the 85 standard when it’s conve¬ 
nient for you. 

Either way, RM/COBOL-85 delivers all this 
flexibility whether you’re in a DOS or UNIX 




environment. 

And, it gives you 
built-in compatibility 
with the most popular pc 
. networks—including IBM’s 
LJ. PC Network, IBM’s Tbken- 
_-==Q Ring, Novell’s Advanced 
j NetWare, 3Com’s 3Plus, 

/ and more. 

Want to know about the 
hundreds of applications 
and tools that are 
currently available? 

Just fill out the coupon 
below. Or contact your Ryan-McFarland 
representative. 

Ryan-McFarland 
609 Deep Valley Drive 
Rolling Hills Estates, CA 90274 
Or call 213/541-4828 


RYAN-McFARLAND 


r 



Okay. Okay. Tell me more! Send me, free: 

□ RM/COBOL applications directory 

□ “Does COBOL Have a Future” booklet 
describing advantages of COBOL-85 


Name 


Company 


Title 


Street 


City 


State 


Zip 


Phone ( 
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ACCESS 386 

above 1MB directly; many more can use 
expanded memory. QEMM makes a 
great deal of expanded memory avail¬ 
able at no cost because the reviewed 
configuration of the Access 386 comes 
with nearly 2MB of extended memory. 

The second benefit of QEMM is its 
synergy with DESQview, which was 
written originally for the 8086. While 
DESQview works well on 8086s, pro¬ 
grams running on the 8086 cannot be 
protected from each other or allowed 
true multitasking in which each pro¬ 
gram has a full 640KB and a separate 


screen available. The virtual-8086 mode 
of the 386 makes all of the above possi¬ 
ble, and when DESQview is run with 
QEMM loaded, virtual-8086 multitasking 
is supported. Installed memory permit¬ 
ting, as many as nine virtual PCs can be 
run simultaneously. DESQview worked 
well in the PC Tech Journal tests, al¬ 
though it was hard to be certain exactly 
how DESQview was taking advantage of 
the 80386 because the copy of DESQ¬ 
view that accompanied the Access 386 
included no documentation whatsoever 
pertaining to operation with QEMM. 


HON 10 



I POWER 




Introducing Two New Powerful Packages, 
BlackStar Basic Development Tools 
and "C" Function Library 

BASIC DEVELOPMENT TOOLS features four-in-one 
"automatic programming" tools. Including SCREEN 
BUILDER, B+TREE, HELP MESSAGE SYSTEM 
and EZ SCREEN POP-UP WINDOWS. Can be used 
separately or together. Compatible with Microsoft 
QuickBASIC and Borland Turbo Basic. Comes with 220 : Jills 

page manual and two diskettes. 

M C" FUNCTION LIBRARY New ANSI Standard with over 275 functions. 

A comprehensive development package for the latest "C" Compilers including 
Microsoft and Lattice. Complete source code and demo program, as well as 
small, medium and large memory models are included. Plus 317 page 
instruction manual and three diskettes. 

Special Offer! $99.00 each, both for $175.00 
For IBM PC and compatibles. M/C, VISA, add $3.00 for 
shipping and handling. California residents add 6.5%. 

Shipping outside U.S. and Canada add $15.00. 

60 Day Money Back Guarantee. 

ORDER TODAY! (800) 722-7853 

(213) 306-3020 in California 

24-Hour Rush Shipment (credit card orders only). 

Sterling Castle, 702 Washington Street, Suite 174 
Marina del Rey, CA 90292. 

_ Distributed by Kenfil Software. All trademarks acknowledged. 
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PERFORMANCE TESTING 

As is standard in the PC Tech Journal 
Compatibility and Performance series, 
the Access 386 underwent two types of 
tests. First, commonly used hardware 
and software products were installed to 
test the AT compatibility of the Access 
386. Next, the PC Tech Journal AT Eval¬ 
uation Suite of compatibility and per¬ 
formance tests was run. (See “Updating 
the Evaluation Suite,” Ted Forgeron, 
Paul Pierce, and Steven Armbrust, 

March 1987, p. 70.) The results were 
compared to the 8-MHz IBM AT and the 
Compaq Deskpro 386. All testing was 
performed on an Access 386EC, with an 
enhanced keyboard and a 10-MHz 
80287 numeric coprocessor option. 

The hardware products were a 10- 
MHz 80287 numeric coprocessor chip, 
an Intel Above Board with 4MB of 
memory, Microsoft serial and bus mice, 
a Cheetah zero-wait-state 1.5MB mem¬ 
ory board, an IBM Game Adapter, and a 
Hayes Smartmodem 1200B internal 
modem. The EGA was also tested, but 
the tests were run using ALR’s EGA, not 
the IBM board. 

Two hardware products failed to 
run properly on the Access 386: Chee¬ 
tah zero-wait-state memory and the 
Microsoft bus mouse. The Access 386 
would not even boot when a Cheetah 
board configured for zero-wait-state op¬ 
eration was installed. When the Cheetah 
board was configured for one-wait-state 
operation, however, both the board and 
the Access 386 functioned normally. 

The Microsoft bus mouse did not 
work when used with Microsoft Win¬ 
dows. The mode of failure was erratic; 
often Windows would fail to start up, 
and even when it did, the display was 
generally garbled and the mouse was 
always nonfunctional. This was true 
with the interrupt select jumper on the 
bus mouse board set in all four possi¬ 
ble positions. The bus mouse did work 
with Microsoft Word and with other 
software, and Microsoft Windows 
worked well with the Microsoft serial 
mouse. The problem seems to be a spe¬ 
cific interaction among Windows, the 
bus mouse, and the Access 386. 

While the IBM Game Adapter func¬ 
tioned properly in the Access 386, soft¬ 
ware that relied on timing loops to read 
the position of the joystick attached to 
the Game Adapter did not work well. 
Even software that automatically cali¬ 
brated the joystick before using it some¬ 
times concluded that the joystick was 
broken because the Access 386 ran so 
rapidly that the joystick counts seemed 
to be out of any reasonable range. Soft¬ 
ware that uses the system timer to pro- 


122 


PC TECH JOURNAL 



















PC/VI 


PC/VI™ is a complete implementation of the most 
powerful and most widely used full screen editor 
available under the UNIX operating system. Fully 
compatible with all MS-DOSt and PC-DOS 
systems, PC/VI provides both power and 
flexibility for programming and text editing 
through features such as: 

• Full Undo capability. 

• Global search or search and replace using 
regular expressions. 

• Cursor motion, deletions and changes on a 
character, word, line, sentence, paragraph or 
global basis. 

• Shell escapes to DOS. 

• Macros and Word abbreviations. 

• Auto-indent and Showmatch. 

• MUCH MUCH MORE! 

PC/VI is available for IBM-PC's and generic 
MS-DOS systems for only $149. Included are 
CTAGS and SPLIT utilities and an IBM-PC specific 
version which enhances screen performance by as 
much as TEN FOLD! 


Get a SMART spelling checker! PC/SPELL is a 
complete implementation of the UNIX spelling 
checker, renowned for its understanding of the 
rules of English. PC/SPELL determines if a word is 
correctly spelled not only by checking its 
database, but also by testing transformations 
such as pluralization and the addition and 
deletion of prefixes and suffixes. PC/SPELL is the 
first and last spelling checker you will ever need! 

PC/SPELL has a vocabulary of over 34 MILLION 
words! Starting with a database of over 24,000 
word stems, PC/SPELL uses dozens of prefix and 
suffix rules to build its extensive vocabulary. This 
database can be customized by the user for 
additional flexibility. 


PC/TOP 


A powerful text output processor which accepts 
dot commands in a manner similar to UNIX's 
nroff and troff to control the format of the 
document. Although PC/TOP is small (<35KB 
.EXE file) and FAST (typically 3 pages/second on 
a PC/AT) PC/TOP is also POWERFUL! Capabilities 
include: right-margin justification, macros, 
centering, underlining, chapters, appendices, 
sections, revision bars, table of contents, and 
much, much more! All for only $49 including 
extensive documentation! 


PC/TOOLS are Sleek, Fast and POWERFUL 
utilities- 


-the same ones that make UNIX so 
versatile! Now the most powerful and popular of 
the UNIX utilities are available for your PC! Each 
is a complete implementation of the UNIX 
program. Open up our toolbox and find: 

BANNER GREP SEE 

BFS HEAD SORT 

CAL MAKE SPLIT 

CHMOD OD STRINGS 

CUT PASTE TAIL 

DIFF PR TOUCH 


Users' Endorsements 

Our customers speak for our products: 

• "This is Great! Now we have a decent 
programming editor. I wish we had found this 
earlier." 

• "Excellent Product- 


Performs extremely well, 

very satisfied." 

"The manual is extremely well written and has 
taught me things I never knew about VI." 

"Your Support so far has been very helpful and 
friendly and greatly appreciated." 

"Very impressive. Good documentation." 


DIFF3 SED WC 

All of these for only $49.00; naturally, extensive 
documentation is included! 


CUSTOM 

( CS\$) SOFTWARE 
WWW SYSTEMS 

PO. BOX 678 • NATICK, MA 01760 • 617-653-2555 

Don't miss out on the powerful utilities that the UNIX community has enjoyed for so 
long. Call or write for additional information about our products, package prices and 
multi-site licenses. Available in all MS-DOS disk formats. AMEX, MC, VISA accepted 
without surcharge; MA residents add 5% sales tax. NOT copy protected. 

*UNIX is a trademark of AT&T, t MS-DOS is a trademark of Microsoft. 
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Find the culprit fast 
with T-DebugPLUS.' 


ou're programming, getting all your ducks in 
i row, but there's a culprit in there, a bug. 
T-DebugPLUS, the new symbolic run-time debugger, 
helps you find that bug and fix it faster than ever before. 

In Command. In Control. 

See what happens as your Turbo Pascal programs 
run...examine variables...change values.. .be in con¬ 
trol. The top half of your screen displays the source 
code, current line highlighted. You debug interactively 
on the lower half. All variable types are accessible, local 
and global. Set breakpoints at a procedure, function, 
or statement number. 

Instant Gratification. 

T-DebugPLUS integrates invisibly, automatically 
loading Turbo Pascal. Switch instantly between the 
debug and output screen. Jump instantly to the editor 
to fix that bug. 

New. . .Debug in Overlays. 

Debug in overlays with release 1.04. Examine areas 
of memory and CPU registers. A MAP generation utility 
even lets you use an external debugger on your pro¬ 
gram. T-DebugPLUS is only $60. 

" T-DebugPLUS: Don't program in Turbo Pascal 
without it:' 

Neil Rubenking 
PC Magazine 

More Power. More Productivity. 

Turbo EXTENDER” helps you break the 64K 
barrier for both code and data; use all 640K. A source 


code converison program, make facility, and run-time 
routines make writing and compiling large programs 
dramatically easier. Turbo EXTENDER is only $85. 

TurboPower Utilities” supplies nine powerful 
programs. Fbur Pascal utilities, including the acclaimed 
Pascal Structure Analyzer and Execution Timer, help 
you write programs that are bug free, faster, and easier 
to document. Five PC-DOS utilities help you analyze, 
change, and find your program files. TurboPower 
Utilities is only $55 for executable, $95 with source. 

"Impressiveproducts...Irecommend them!' 

Philippe Kahn, President 
Borland International 

Satisfaction guaranteed or your money back 
within 30 days. 

Call toll free for credit card orders: 

800-538-8157x83o 

outside California or 
800-672-3470x830 
in California 


Shipping and taxes prepaid for U.S. and Canadian 
customers. Others please include $6 per item for 
shipping. 



TurboPower Software prod¬ 
ucts require Turbo Pascal 3.0 
(standard, 8087, or BCD) and 
require PC-DOS 2.X or 3.X, 
and run on the IBM PC/XT/AT 
and compatibles. 


l!B3 



TurboPower Software, 3109 Scotts Valley Dr. #122 
Scotts Valley, CA 95066 

Call 408-438-8608 for more information (M-F 9AM-5PM PST). 
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ACCESS 386 

vide a constant time base when per¬ 
forming joystick readings should work 
properly in the Access 386. 

Microsoft Windows 1.01 and Micro¬ 
soft Word 3.1 were run to test graphics 
capabilities and the mouse, Microsoft 
Word 2.0 was run to test the ability of 
the Access 386 to run copy-protected 
software. Borland’s SuperKey 1.03A, 
SideKick 1.56A, and Turbo Lightning 
1.00A tested memory-resident programs. 
Living Videotext’s Ready! l.OOd and In¬ 
tel’s QUIKMEM2 RAM disk were used to 
test expanded memory— both Above 
Board expanded memory and QEMM’s 
emulated expanded memory. IBM’s 
VDISK 3.2 was used to test the ability to 
switch into and out of protected mode. 
FastBack, from Fifth Generation Sys¬ 
tems, tested DMA, and Hayes’ Smartcom 
II tested the Smartmodem 1200B. IBM’s 
AT Advanced Diagnostics 2.0 software, 
which includes IBM’s SETUP program, 
gave a check of AT compatibility. 

The only major incompatibility en¬ 
countered while using the tested soft¬ 
ware was between Microsoft Windows 
and the Microsoft bus mouse. Another 
compatibility problem was encountered 
with Windows, but it is neither major 
nor unique to the Access 386. Micro¬ 
soft’s RAMDrive program, which creates 
an extended-memory RAM disk, failed 
to load. RAMDrive uses an undocu¬ 
mented 80286 instruction that is not 
supported by the 80386. The failure of 
RAMDrive to run is not a serious prob¬ 
lem because IBM’s VDISK, which comes 
with DOS and performs the same func¬ 
tion, works perfectly on the Access 386. 

Ready! displayed an odd incompati¬ 
bility when used with the Intel Above 
Board and Intel’s EMM (expanded 
memory manager). When Ready! was 
memory-resident with this hardware 
configuration, EMM would report an er¬ 
ror and fail to reinitialize on a warm 
boot. On the next warm boot, however, 
EMM would initialize properly. When 
Ready! was used with Quarterdeck’s 
QEMM expanded memory manager, 
warm boots did not present a problem. 

Following the standard hardware 
and software tests, five programs were 
run from the PC Tech Journal AT Evalu¬ 
ation Suite. ATBIOS checks the BIOS 
and BIOS data areas. ATKEY checks for 
keyboard compatibility. ATFLOAT meas¬ 
ures floating-point operations with the 
numeric coprocessor installed. ATDISK 
measures hard-disk performance. 
ATPERF measures CPU and numeric co¬ 
processor clock rates, as well as mem¬ 
ory access times. Table 2 lists the re¬ 
sults of the Access 386 in comparison 
with the IBM AT and the Compaq Desk- 


Visual 

COBOL 



The COBOL that pays for itself... 
the very first time you use it! 


Programming costs can be expensive. 

Even when you create a simple data entry 
screen like the one you see here. This one 
took about 8 hours to create using exten¬ 
sions to the ACCEPT/DISPL\Y verbs you’d 
find in any other COBOL. When you con¬ 
sider the hourly rates of programmers, 
development costs can quickly get out 
of hand. And there goes the budget. 

But there’s a better way. With Visual 
COBOL’s integrated Screen Management 
System, you can create the same screen in 
less than 30 minutes. You save a full day of 
development time. And several hundred 
dollars in programming costs. Which 
means your budget for software develop¬ 
ment will go a lot farther. 

Beyond its incredible Screen Manage¬ 
ment System, Visual COBOL is also a high 
performance native code COBOL compiler 
that features fast execution, a powerful in¬ 
teractive debugger, blazing SORT, multi- 
keyed ISAM, extended CHAINing utilities, 
GSA certification, and much more. 


Visual COBOL. The only COBOL that 
pays for itself. Again and again and again. 
Call mbp today for complete details. It 
can help you make the most out of your 
development budget. 

Visual COBOL. 
$795. 

No copy protection. No runtime fees. 
Superb technical support. 

Versions available: IBM PCs and 
compatibles under MSDOS/PCDOS and 
SCO XENIX V; CTOS; UNIX V; IBM PC and 
Novell Networks. 

mbp Software and Systems 
Technology, Inc. 

1131 Harbor Bay Pkwy, Suite 260 
Alameda, California 94501 

800-231-6342 
800-346-4848Sm 



Visual COBOL is a trademark of mbp Software and Systems Technology, Inc./UNIX is a trademark of AT&T Corp./SCO is a trademark of 
SCO, Inc./IBM is a trademark of IBM Corp./Novell is a trademark of Novell, Inc./XENIX is a trademark of Microsoft Corp. 
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ACCESS 386 


pro 386 on these tests. Bar graphs in 
figure 1 present comparisons for RAM 
instruction fetch, RAM read and write 
times, ROM read times, and EMM read 
and write times. 

ATBIOS showed that the Access 
386 uses the BIOS data area in the 
same way that the IBM AT does. The 
BIOS has a Phoenix Technologies copy¬ 
right and a date of 10/28/86. ATKEY ver¬ 
ified the compatibility of the ALR en¬ 
hanced keyboard with the IBM AT key¬ 
board. ATFLOAT reported that the Ac¬ 
cess 386 processes floating-point opera¬ 
tions 2.2 times as fast as an 8-MHz AT. 
This is a reasonable finding because the 
80386 runs at 16 MHz and the 80287 
runs at 10 MHz (as opposed to 8 MHz 
and 5.33 MHz, respectively, on the AT). 
ATDISK found that the 42MB hard disk 
in the Access 386 is a high-performance 
drive, with significantly faster track-to- 
track and average seek times than the 
drive in the AT. 

Given the potential for extremely 
high performance by the 80386, the re¬ 
sults of ATPERF indicate that the Access 
386 is a very fast AT, but perhaps not as 
fast as might be expected with a 16- 
MHz 80386 and interleaved, address- 
pipelined, 32-bit memory. The Access 
386 does excel at instruction fetching, 
because of the sequential nature of in¬ 
struction fetches and the interleaved 
memory architecture of the Access 386. 
In no other performance category does 
the Access 386 outperform the AT by as 
much as 25 percent; expanded memory 
and video memory access is actually 
slower than the AT. By contrast, the 
Compaq Deskpro 386 outperforms the 
Access 386 by a considerable margin in 
all areas of the performance tests save 
instruction fetching. 

The slow EMM access time com¬ 
pared with the Compaq 386 is ex¬ 
plained by the differences in memory 
architecture. However, the Access 386 is 
faster than the 8-MHz AT. 

The slow video write time is a 
function of the way the Access 386 han¬ 
dles 8-bit expansion boards. In the Ac¬ 
cess 386, 8-bit boards are effectively 
slowed down even below the 8-MHz 
speed at which 16-bit boards are run; 

13 cycles are required to access 8-bit 
memory rather than the 8 cycles re¬ 
quired to access 16-bit memory. This is 
due to the more conservative synchron¬ 
izing and timing specifications on the 
Intel iSBC bus than those found on the 
Compaq Deskpro 386. Because video 
memory is 8-bit memory, these extra 
cycles are inserted into each CPU dis¬ 
play memory access, and these extra cy¬ 
cles slow video memory performance. 


FIGURE 1: Performance Comparison 



The Compaq Deskpro 386 has a copy of its 16-bit ROM in 32-bit RAM. This en¬ 
ables its DWORD ROM read time to be much faster than that of the Access 386. 
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TABLE 2: Compatibility and Performance Tests 



8-MHz AT, 

DESKPRO 386, 

ACCESS 386, 


30MB DISK" 

40MB DISK 

42MB DISK 

ATBIOS 

ROM BIOS date 

11/15/85 

08/19/86 

10/28/86 

ATPERF 

Average RAM instruction fetch (|xs) 
BYTE 

.250 

.19 

.19 

WORD 

.403 

.14 

.13 

DWORD 

N/A 

.23 

.20 

Average RAM read time (|as) 

BYTE 

.401 

.13/26 

.35 

WORD 

.401 

.13/26 

.33 

DWORD 

N/A 

.14/26 

.33 

Average RAM write time (jxs) 

BYTE 

.401 

.13/26 

.35 

WORD 

.401 

.13/26 

.33 

DWORD 

N/A 

.13/26 

.27 

Average ROM read time (|xs) 

BYTE 

.401 

.13/26 b 

•32 

WORD 

.401 

.13/26 b 

.33 

DWORD 

N/A 

.13/26 b 

.79 

Average CGA video write time (|xs) 
BYTE 

1.208 

1.21 

1.55 

WORD 

2.415 

2.42 

2.80 

DWORD 

N/A 

4.83 

5.62 

Average EMM read time (jxs) 

BYTE 

.402 

.13 c 

.34* 

WORD 

.402 

13 c 

.33* 

DWORD 

N/A 

.14 

.33 

Average EMM write time (|xs) 

BYTE 

.402 

13 c 

.35* 

WORD 

.402 

13 c 

.33* 

DWORD 

N/A 

.13 

.27 

CPU clock rate (MHz) 

8.0 

16.0 

16.0 

Numeric coprocessor clock rate (MHz) 5.3 

8.0 

10.0 

Refresh overhead (%) 

7.1 

15 

6.1 

RAM read/write wait states 

1/1 

0/0 

3/2 

ROM read wait states 

1 

2 

3 

Video write wait states (CGA) 

8 

17 

22 

EMM read/write wait states 

1/1 

0/D 

3/2* 

ATFLOAT 

Performance as percentage 




relative to AT 

100 

180 

220 

ATDISK 

Sectors/track 

17 

17 

17 

Heads 

3 

5 

5 

Cylinders 

731 

978 

1,022 

Total space (million bytes) 

31.81 

42.56 

44.48 

Track-track seek time (ms) 

6.0 

4.1 

4.1 

Average seek time (ms) 

37.1 

4.1 

30.4 

Effective transfer rate (KB/sec) 

170.1 

254.5 

170.1 

DOS file I/O (sec) 

7.3 

7.4 

5.3 

Interleave 

3 

2 

3 

a The figures for the IBM AT are the average results from several machines, whereas the results from the 

ALR Access 386 and the Compaq Deskpro 386 are taken only from the review sample model. 
b Same as RAM read (see “The New Standard, ” Steven Armbrust and Ted Forgeron, March 1987, p. 48). 
C EMM measurements were taken using the Deskpro 386’s CEMM driver and built-in memory. 
d EMM measurements were taken using the Access 386’s extended memory configured as expanded 
memory with the QEMM expanded memory manager. 


The Access 386 video write time is fairly long. The RAM read times for ATPERF 
show that the interleave memory is being read with two or three wait states. 


The relatively slow RAM access 
times are explained by the nature of the 
test and show that the ATPERF test ran 
with the memory system inserting two 
wait states. Testing the performance of 
80386-based computers is a complex 
matter, involving the interaction of code 
and the memory system, and no single 
test can be a reliable indicator of over¬ 
all performance. The times reported in 
ATPERF for RAM reads and writes are 
not the best times of which the 80386 
and the memory system in the Access 
386 are capable, indicating that on 
many memory accesses the interleaved 
bank being accessed had not yet recov¬ 
ered from the previous access. A cus¬ 
tom designed test for the ALR machine 
could show the memory system work¬ 
ing at its best theoretical performance 
of one wait state, but performance will 
vary from application to application. In 
day-to-day use, the Access 386 proved to 
be much faster than an 8-MHz AT—an 
informal estimate is that it is nearly two 
times as fast. 

WEAK DOCUMENTATION 

Documentation is currently a weak 
point of the Access 386. It appears to 
have been done in a hurry, no doubt 
because ALR wanted to introduce the 
Access 386 quickly. (The company’s 
promotional material indicates that it is 
“the company that first put the power 
of the 80386 on your desk.”) 

The documentation consists of a 
single 87-page, spiral-bound User’s-Tech- 
nical Manual. It is rife with typographi¬ 
cal errors, is sometimes inaccurate, is 
often incomplete, and lacks an index. As 
the title implies, the manual is half a 
user’s guide and half a technical man¬ 
ual. The user’s guide section describes 
an earlier version of the Access 386 
than the review machine, with photos 
and drawings to match. 

The user’s guide portion provides 
basic set-up and installation instructions. 
Topics such as how to take care of a 
diskette and how to unpack the com¬ 
puter are covered in detail. However, 
the guide never makes reference to the 
SETUP program used to set the CMOS 
RAM. In fact, as discussed above, the 
only documentation for the software on 
the setup/utilities diskette is contained 
in README files on that diskette. 

Other important topics are covered 
in a scattershot and sometimes mislead¬ 
ing fashion. For example, only two sen¬ 
tences are devoted to DOS, while three 
pages are spent on a step-by-step dis¬ 
cussion of partitioning a hard disk. 

The technical portion of the man¬ 
ual contains highly technical informa- 
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tion about both the system unit and op¬ 
tions, some of which appears to have 
been photocopied from other ALR man¬ 
uals. ALR’s options are available for AT- 
and XT-compatible computers as well, 
and the documentation of the options 
tends to refer to these computers rather 
than the Access 386. 

An operations manual is included 
with DESQview, which is bundled with 
the Access 386 system. This manual is 
well done, but it makes no reference to 
the ability of DESQview to take advan¬ 
tage of the virtual-8086 mode of the 


80386 in order to process up to nine 
separate DOS tasks concurrently. 

In short, the documentation for the 
Access 386 is simply not up to the high 
standards of the machine itself. 

ALR’s warranty covers parts and 
labor for a full year, a significant im¬ 
provement on the usual 90-day cover¬ 
age. Warranty repairs can be performed 
either by an ALR-authorized dealer or 
by factory depot service. Technical sup¬ 
port is available with ALR’s technical 
support telephone line between the 
hours of 10 a.m. and 8 p.m. 


AN AFFORDABLE DOOR 

The Access 386 is a solid workhorse 
among 386 machines, filling two roles 
well. As an AT compatible it is spectacu¬ 
larly fast, proving in day-to-day use to 
be roughly twice as fast at running cur¬ 
rently available software as an 8-MHz 
AT. As a 386-based computer, it fully 
supports the features that will make 
possible the transition from DOS to 
more powerful environments, including 
32-bit operation, a 4GB linear address 
space, multitasking, and virtual-8086 
mode. While the Access 386 is not the 
most sophisticated or fastest 386-based 
computer, it is nonetheless comparable 
to its competitors in functionality—es¬ 
pecially in the basic Access 386B config¬ 
uration—and it is significantly less ex¬ 
pensive than the current 386 standard, 
the Compaq Deskpro 386. 

The Access 386 does have some 
rough edges, however. Microsoft Win¬ 
dows does not work with Microsoft’s 
bus mouse, although it does function 
properly with the serial mouse, and the 
bus mouse does work with Microsoft 
Word. Cheetah’s zero-wait-state memory 
does not work at all. Software running 
in high DOS memory may slow down 
to near-AT speed unless QEMM and the 
32-bit memory board are used to top 
off DOS. The many jumpers on the 
motherboard are difficult to use and 
should be replaced with switch blocks. 
Finally, ALR must expand and improve 
its documentation. 

While the above items cannot be 
considered trivial, they are minor in 
light of the tremendous capabilities of 
this computer. By using the 80386 pro¬ 
cessor and pricing the Access 386 be¬ 
tween ATs and competing 80386-based 
computers, ALR has opened an afford¬ 
able door to the 80386-based environ¬ 
ments and applications of the future. 

ALR has built a computer that should be 
judged today as a very high-perfor¬ 
mance AT compatible at a reasonable 
price—with the tremendous potential of 
the 80386 built in, awaiting the 32-bit 
software of tomorrow. 1 miiimm ^1 

Advanced Logic Research, Inc. 

10 Chrysler 
Irvine, CA 92718 
714/581-6770 
Access 386 
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Michael Abrash and Dan Illowsky are senior 
software engineers for Orion Instruments in 
Redwood, California; they are coauthors of 
Graphics for the IBM PC (Howard W. Sams 
Company, 1984) and publishers of arcade 
games for the PC from Funtastics, Inc. 


Do You Ever Get the Feeling 
That No One Speaks Your Language? 

Arity/Prolog. 

The Language That Spans the Generation Gap. 

/kity listens to what you ask for. You want a serious, versatile 
language that will go the distance for you. There are two very 
good reasons for you to use Prolog —to do your work smarter 
and faster. That's exactly what the Arity/Prolog development 
environment will help you do. Our powerful tools, based on 
the general purpose programming language Prolog, will signif¬ 
icantly reduce your development time and allow you to solve a 
wide range of application problems. 

No translation required Our development environment for 
the IBM PC family and all MS-DOS compatibles includes the 
Arity/Prolog Compiler and Interpreter, the Arity/Expert Sys¬ 
tem, and Arity/SQL. And you can tie them all together. You 
can interface with several other programming languages and 
build extensions to your existing applications. You'll be truly 
multilingual —what better way to span the generation gap? 

it can take you to new places You'll discover amazing speed, 
power, and flexibility using the Arity/Prolog programming 
environment, with its one gigabyte of virtual memory and 
fast, compact compiled code, for conventional applications. 
And if you're working in new territories, like expert systems or 
sophisticated database management systems, you'll be speak¬ 
ing the native tongue. 

Speak it freely Our products are not copy protected and we 
charge no royalties, so you can use them in as many end-user 
applications as you'd like. Why keep the language of solutions 
all to yourself? 

Join the thousands of assembly and C programmers who 
already use Arity/Prolog —the language of solutions. 

Call 1-800-PC-ARITY Today. 

Masschusetts residents call 617-371-1243. 



Software that roars. 


ARITY CORPORATION 

30 Domino Drive, Concord, MA 01742 U.S.A. 

1-800-722-7489 or in Massachusetts call 617-371-1243 
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DATALIGHTC 

Datalight C compilers are among the 
fastest and most versatile language 
compilers available today. Their unique 
combination of low price and high 
performance make them an unsurpassed 
value for both the professional and 
occasional programmer alike. 

Datalight Developer's Kit 

The Datalight Developer’s Kit is a com¬ 
plete high performance C development 
system. It supports the full C language 
with recent extensions and five memory 
models. Compilation speeds are three 
times faster than many other C compilers. 
Execution speed is very fast and often 
better than other higher-priced C 
compilers. 

Optimum-C 

Optimum-C combines the complete 
Datalight Developer's Kit with an addi¬ 
tional optimizing compilation step that 
cuts the execution time of computation- 
bound programs by up to 30 percent. 

You can choose either faster compilation 
for developing your program or faster 
execution for creating the finished 
product. 

Library Source Code 

Data light’s £7/V/X-compatible library 
includes complete source code. The library 
also includes many MS-DOS specific 
functions and Datalight’s own BIGBUFF 
fast buffered I/O scheme. 


Easy-to-use 

Datalight compilers are easy to install 
and use. You can compile, link and even 
create COM files in one easy step using 
the DLC compiler control program. 
Concise documentation is contained in 
one IBM-sized 3 ring binder including 
nine chapters, an index and easy-to- 
follow examples. 

The Datalight Developer’s Kit and new 
Optimum-C compilers are a perfect 
choice for developing high quality C 
language programs. And when combined 
with LIGHT TOOLS by Blaise Computing, 
the result is an MS-DOS program 
development system that is unsurpassed 
in price and performance. 


by Blaise Computing 

Introducing LIGHT TOOLS by Blaise 
Computing —the perfect partner for 
Datalight C. This useful library of C 
routines is a compatible subset of Blaise 
Computing’s C TOOLS PLUS and is 
specifically adapted to take full advantage 
of Datalight C compilers. 

Fast Video 

LIGHT TOOLS gives you fast video I/O 
using BIOS services or direct access to 
video memory. You can detect installed 
video adapters and their switch settings, 
select which adapter to use, perform I/O 
on any display page, control cursor position 
and size, and turn the cursor on or off. 
Support is also provided for the Enhanced 
Graphic Adapter’s 43-line mode. 

Windows 

You get full-functioned windows that can 
be stacked, removed and can accept 
user input. There is no limit, other than 
available dynamic memory, to the number 
of windows you can construct and use. 
Abundant support is provided for per¬ 
forming I/O independently on 
different windows. 


Interrupt Service 

There is complete interrupt service 
support for polite, robust, resident 
applications. The underlying interrupt 
dispatcher mechanism is solidly designed' 
to be compatible with other resident 
softwa re. 


YOUR 
QLMrTY 
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Keyboard and More 

You get complete access to BIOS key¬ 
board services and the keyboard buffer. 
LIGHT TOOLS also includes general 
utility functions including sound, disk 
volume label support, management of 
memory outside your Datalight C program 
and BIOS time of day. 

All Blaise Computing products come 
with complete, fully-documented source 
code, sample programs and a compre¬ 
hensive, indexed reference manual. 

| programmer’s conneclion | 

136 SUNNYSIDE ST. HARTVILLE, OHIO 44632 
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blaise products 

LIST OURS 

ASYNCH MANAGER Specify C or MS Pascal. 175 119 

C TOOLS PLUS. 175 119 

LIGHT TOOLS for Datalight C . New 78 

PASCAL TOOLS for MS Pascal . 125 94 

PASCAL TOOLS 2 for MS Pascal . 100 74 

PASCAL TOOLS 8i PASCAL TOOLS 2 175 119 

TURBO ASYNCH PLUS for Turbo Pascal. . . 100 78 

TURBO POWER TOOLS PLUS Turbo Pascal 100 78 

VIEW MANAGER Specify C or MS Pascal . . 275 1 79 


datalight products 


Datalight C Compiler Small Model Only . . . 60 

Datalight Developer's Kit. 99 

Optimum-C. New 139 


43 

74 

109 


Prices include FREE UPS surface shipping to all U.S. 
customers. Express services are also available at the 
shipping carrier's standard rate. 


Please refer to our main advertise¬ 
ment in this journal for more infor¬ 
mation and the largest advertised 
selection of programmer’s develop¬ 
ment tools for IBM personal computers 
and compatibles. 
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CALL TOLL FREE 


U.S. 

800-336-1166 

CANADA 

800-225-1166 

OHIO and ALASKA 

216-877-3781 

(Call Collect) 


OVERSEAS 

216-877-3781 

CUSTOMER SERVICE 216-877-1110 
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for granted in a professionally 
designed application. Colorful 
screens of pop-up windows, pull-down 
menus, and neatly framed status lines 
are expected to remain functional 
despite any abuse that a user might sub¬ 
ject them to. An attempt to write to an 
empty disk drive should not paste the 
“Abort, Retry, Ignore” message in the 
middle of a carefully constructed 
screen. Even more important than cos¬ 
metics is the reliability of an applica¬ 
tion, and that too should not be com¬ 
promised by user actions. Applications 
should be designed to operate under 
worst-case conditions. For example, can 
the application s data survive a Ctrl- 
Break in the middle of writing a file? 

Ctri-Break handling and critical de¬ 
vice errors tend to be overlooked dur¬ 
ing program development and take on 
ominous importance about one week 
before an application's release date. A 
critical error is a device error that 
forces DOS to shut down activity until 
the problem Is resolved. Ctrl-Break is 
usually defined as a request to abort or 
abnormally end an executing program. 
By default, Ctrl-Bre 
diate exit to DOS. 



interrupt (09H) is generated by the 
hardware every time a key is pressed or 
released. The routine that services this 
interrupt (normally residing in BIOS, 
unless replaced by a terminate-and-stay- 
resident utility) interprets each key¬ 
stroke, usually placing an ASCII or 
extended ASCII value into a keyboard 
buffer. Certain keystrokes are given spe¬ 
cial treatment. The Shift-PrtSc keystroke, 
for example, invokes interrupt OSH to 
print the contents of the screen, and the 
SysReq key on ATs causes an interrupt 
15H. Similarly, the Ctrl-Break keystroke 
causes an interrupt 1BH. 

Interrupt 1BH can be intercepted 
at this lowest level. For example, setting 
interrupt 1BH to point to an IRET that 
is located somewhere in ROM causes 
Ctri-Break to be ignored throughout the 
system. However, DOS provides a level 
of insulation for application programs 
that makes this low-level interception 
unnecessary and undesirable. 

The DOS Ctrl-Break handler for in¬ 
terrupt 1BH sets an internal flag to indi¬ 
cate that a break has occurred This flag 
may go unnoticed until DOS deigns to 
look at it By default, DOS checks its 
break flag only daring character I/O, 


specifically when processing the stan¬ 
dard I/O, printer, and auxiliary devices. 
Because some programs run a long 
time without using these functions, a 
press of Ctrl-Break may not have the 
immediate effect desired 

DOS can be forced to pay more 
attention to the break status with the 
DOS command BREAK ON, or by plac¬ 
ing BREAK=ON in the CONFIG.SYS file, 
or by using DOS function 33H (Ctrl- 
Break check) with AL-1 and DL-1. 
When BREAK is ON, DOS checks its 
break flag upon entry into nearly all 
DOS functions. The only exceptioas are 
functions 06H (direct console I/O), and 
07H (direct console input without 
echo). These functions are useful for 
password-input routines and for input 
routines used in processing Ctri-Break 
and critical errors. 

When DOS recognizes that a Ctri- 
Break has occurred, it invokes the DOS 
break interrupt (23H). This interrupt is 
normally set to execute code within 
COMMAND.COM, which aborts the exe¬ 
cuting process and, if a batch file is 
being processed, displays the “Termi¬ 
nate batch job (Y/N)?” prompt. 

The documented and the most ac¬ 
ceptable method for performing Ctrl- 
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EXCEPTION HANDLING 


Break handling is to intercept interrupt 
23H. Any custom handler installed in 
this interrupt is temporary; the original 
handler is restored when the program 
exits, even if the installing program re¬ 
mains resident in memory. 

The following DOS features make 
this interrupt safe and easy to use: 

• DOS function 25H (set interrupt vec¬ 
tor) can be used to point interrupt 
23H to the custom break handler. 

• When Ctrl-Break is pressed, the break 
flag is set by interrupt 1BH. Subse¬ 
quently, when a function that tests the 
break flag is about to be performed, 
DOS invokes interrupt 23H, passing 
control to the custom break handler. 

• When the break handler receives con¬ 
trol, the registers are set as they were 
on entry to the DOS function that 
detected the break flag. This feature 
can be used to find which DOS func¬ 
tion was interrupted by the sensing of 
the break flag. If execution of this 
function is to be resumed after the 
break handler is finished, then any 
registers to be used within the break 
handler should be saved. 

• DOS is in a relatively stable state. The 
DOS Technical Reference manual, ver¬ 
sion 3.2, claims that a break handler is 
unrestricted in the DOS functions it 
can perform. In reality, DOS can lock 
up while the break handler is execut¬ 
ing if certain DOS I/O functions are 
performed and the user then presses 
Ctrl-Break again. 

• After closing files, setting flags, and 
cleaning up the screen, the user can 
return to a program by executing an 
IRET. This causes the interrupted DOS 
function to be restarted, so any regis¬ 
ters that have been used must be re¬ 
stored before returning. The applica¬ 
tion then will continue as if the break 
did not occur. 

• If control is to be returned to the par¬ 
ent process without resuming the in¬ 
terrupted program, then the break 
handler must set the carry flag and 
execute a far return. A far return with 
the carry flag clear is equivalent to an 
exit via an IRET. The break handler 
also can terminate the program by us¬ 
ing a DOS termination function, inter¬ 
rupt 20H or function 4CH. 

Listing 1 (BRK_TEST.ASM) illus¬ 
trates the basic concepts of capturing 
and using the Ctrl-Break interrupt. The 
first part installs the local interrupt han¬ 
dler and then begins printing a message 
in an endless loop, using routines in¬ 
cluded from listing 3, CE_CONIO.ASM, 
(also used in listing 2). When DOS rec¬ 
ognizes Ctrl-Break, the BRK_HANDLER 
procedure displays a prompt, receives 



Upon entry into an interrupt 24H critical error handler, the AX and DI registers 
indicate the condition that caused the error and available corrective actions. If the 
error type (AH bit 7) is a disk error, AL contains the drive number. 


user input, and then acts upon it either 
to resume the program or exit to DOS. 

DOS function 09H (print string) 
was used in an earlier version of 
BRK_HANDLER to display messages and 
DOS function OAH (buffered keyboard 
input) to receive user input. This 
worked until Ctrl-Break was pressed 
while the break handler was active, 
causing the system to lock up. The 
machine had to be turned off to clear 
the problem. Several unsuccessful mod¬ 
ifications were tried, including redirect¬ 
ing interrupt 23H to an IRET within the 
break handler. One reliable method 
uses only DOS function 06H (direct 
console I/O) to display and input char¬ 
acters. Another approach redirects inter¬ 
rupt 1BH (the BIOS break vector) to an 


IRET instruction while processing Ctrl- 
Break and restores its value upon leav¬ 
ing the break handler; this disables 
BIOS break notification to DOS. 

The most desirable approach is to 
have a program recognize Ctrl-Break as 
soon as possible. Listing 1 uses DOS 
function 33H (Ctrl-Break check) to 
force extended break testing. (Some 
programs may not work well with 
BREAK turned on; see “A Resident Ex¬ 
ception Manager,” Programming Prac¬ 
tices, Ted Mirecki, this issue, p. 170). 

Proper break handling is important 
in two other areas. Pop-up programs 
may need to take special action to avoid 
problems with Ctrl-Break while they are 
active. Any interrupt 23H break handler 
put in place when the pop-up program 
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When the critical error handler is called, the stack top contains the far return 
address to the failing DOS function. Further into the stack are the application’s reg¬ 
isters and return address, saved when the DOS call originally was made. 


is installed is disabled after the installa¬ 
tion. DOS restores COMMAND.COM’s 
break handler upon termination, even 
when the program is exited via one of 
the terminate-and-stay-resident services 
(interrupt 27H or DOS function 31H). 

When the pop-up program be¬ 
comes active, the break vector for the 
interrupted program continues to be in 
effect. Interrupt 23H should be inter¬ 
cepted to execute a local break handler 
while the pop-up program is active, 
then the vector is restored when the 
user exits the pop-up program. 

DOS shell programs are an impor¬ 
tant consideration. When a program 
uses DOS function 4BH (EXEC) to load 
and execute a child process, DOS saves 
the current interrupt 23H vector into 
offset OEH of the program segment pre¬ 
fix (PSP) of the child process. It then 
sets interrupt 23H to point to the code 
directly following the call to the EXEC 
function. The result of a Ctrl-Break is an 
immediate return to the parent. When 
the child program exits, DOS restores 
the parent’s Ctrl-Break vector from the 
child’s PSP. This is significant because a 
parent process must provide Ctrl-Break 
services for its children. 

The parent can determine how the 
child process is terminated by calling 
DOS function 4DH (get return code). 
The high-order byte of the code 
returned by this function is 0 for nor¬ 
mal termination via interrupt 20H or 


function 4CH, 1 for termination with 
Ctrl-Break, 2 if terminated by a critical 
error, and 3 if terminated with function 
31H (terminate and stay resident). 

However, if a child process is exe¬ 
cuted indirectly by means of a second 
copy of the command processor, as is 
done frequently in DOS shell programs, 
then the return code comes from 
COMMAND.COM, and not from the 
child program. COMMAND.COM, in this 
case, repoints interrupt 23H to its own 
Ctrl-Break handler, so that the parent 
does not need to make provisions for 
servicing interrupt 23H. In fact, one of 
the primary reasons for invoking 
COMMAND.COM is to use its built-in 
interrupt handling routines. 

CRITICAL ERROR HANDLING 

The most common critical errors are 
disk problems, but printers and other 
devices can cause critical errors. The 
standard DOS critical error handler is 
the routine that displays the infamous 
“Abort, Retry, Ignore” prompt. For most 
applications, the primary concern is to 
avoid this line and display a friendlier 
message. A secondary consideration is 
to limit the user’s options—depending 
on circumstance, either the abort or ig¬ 
nore alternatives may be unacceptable. 

Interrupt vector 24H contains the 
address of the current error handler. 
The address of the error handler of a 
program’s parent (the default error han¬ 


dler for the program) can be found in 
the PSP at offset 12H. 

As with the Ctrl-Break handler, in¬ 
tercepting and replacing the critical 
error handler is fully documented. Just 
like the Ctrl-Break handler, a custom er¬ 
ror handler is temporary; the parent’s 
interrupt 24H is restored from the PSP 
when a program terminates. 

When the error handler is given 
control, the following takes place: 

• The AH register and the lower 8 bits 
of the DI register indicate what the 
cause of the error was (see figure 1). 
If it is a disk error, the drive number 
is in the AL register. 

• The registers of the program that 
made the failing DOS request are put 
on the stack (see figure 2). 

• The register pair BP:SI contains the 
address of the device header of the 
device driver that indicated the failure 
(see figure 3). 

• Because DOS is non-reentrant, the er¬ 
ror handler must not use DOS func¬ 
tions higher than OCH, with the ex¬ 
ception of 59H (which is extended 
error reporting). 

• The DOS direct disk access services, 
interrupts 25H and 26H, do not in¬ 
voke the error handler. When the er¬ 
ror handler receives control, it is cer¬ 
tain that an interrupt 21H function 
was disrupted by the critical error. 

Typically, the error handler should 
try to solve the problem—for example, 
by asking the user to close the diskette 
drive door or turn the printer on. The 
values in AX and DI can be used to de¬ 
cide which message, if any, to display. 

After processing the error, the user 
can return to DOS via an IRET, passing 
back one of the exit codes shown in 
table 1. For DOS 2.x compatibility, the 
only options are to abort, retry, or ig¬ 
nore. Version 3.x offers the user an al¬ 
ternative: DOS can be told to cancel the 
operation and return to the application 
with a DOS error return code. 

Listing 2 (CE_TEST.ASM), contains 
a typical critical error handler. It copes 
with common disk errors and provides 
general-purpose handling of character- 
device problems. The error handler has 
two options: retry the operation or can¬ 
cel. A cancel request passes control 
back to the application with the carry 
flag set and a DOS error return code. 

CE_TEST.ASM repoints the inter¬ 
rupt 24H critical error vector to the 
local routine CRIT__ERR, which will 
handle any errors encountered in the 
subsequent I/O operations. The first 
of these operations is the creation of a 
file on drive A:. To activate the error¬ 
handling routine, the user opens the 
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Upon entry into the critical error handler, the BP:SI register pair contains the 
segment:offset of the header of the device driver that signaled the error. 


drive door or inserts an unformatted 
disk when prompted. 

In the next step, CE_TEST.ASM at¬ 
tempts to write some text to the printer. 
Leaving the printer off-line or removing 
the paper shows how CE_TEST.ASM 
deals with an error. 

Unplugging the printer cable dur¬ 
ing the printer-error test results in a 
long delay before the error message is 
displayed. This is because DOS retries 
the device three times before it decides 
to invoke the error handler, and it must 
wait for a printer time-out on each re¬ 
try. This delay can be avoided by using 
interrupt 17H (BIOS printer functions) 
with AH=2 to read the status of the 
printer before starting to print. Then 
the critical error handler works as a 
backup in case the printer is turned off 
or runs out of paper while printing. 

The CRIT_ERR routine in listing 2 
displays an error message and prompts 
the user to determine what to do next. 
Depending upon the response, it exits 
to DOS or to the application. The error 
handler tries to be as invisible to the 
program as possible; it saves the screen 
contents, displays messages in a re¬ 
verse-video window, and restores the 
screen upon finishing its tasks. 

CRIT_ERR recognizes disk errors 
by testing AH and composes a different 
message for character device errors. 

The nature of the problem is deter¬ 


mined by the value in DI. The name of 
the device is found from AL (for disks) 
or from the device header passed in 
BP:SI (for character devices). 

The user can retry or cancel the 
operation. The retry logic simply re¬ 
stores the registers as they were upon 
entry and returns to DOS via IRET, 
passing back a code of 1 in AL. DOS 
then repeats the call to the I/O function. 

The cancel logic is compatible with 
both DOS 2.x and 3.x. Using the stack 
structure shown in figure 2, it discards 
from the stack the return address and 
flags saved by the DOS routine when it 
executed interrupt 24H, then it restores 
the application’s registers. The resulting 
state of the stack is such that a subse¬ 
quent IRET returns not to the DOS rou¬ 
tine that encountered the error, but di¬ 
rectly to the program that invoked the 
DOS I/O function. Before returning, the 
error handler places an appropriate er¬ 
ror code in AX and sets the carry flag. 
Note that the carry must be set not in 
the current flags, but in the flag image 
on the stack, from where it will be re¬ 
stored when the IRET is executed. 

The effect is that the application re¬ 
ceives a recognizable DOS error code 
that it can process as it sees fit. The er¬ 
ror code returned to the application is 
calculated by adding 13H to the entry- 
value of DI, so that the critical error 
codes are mapped to the corresponding 
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THANKS FOR THE MEMORIES 


Have you ever noticed how time seems 
to change everything? Fashions change. 
Technology changes. Even the microcom¬ 
puters we use change. Maybe that’s why 
so many of our customers are saying 
goodbye to IBM in favor of a “good buy” 
from Wells American. 

As time goes by, more and more com¬ 
puter users are realizing what an extraor¬ 
dinary value our A ★Star II® truly is. It’s 
the only AT class microcomputer that can 
run at 6, 8, 10 and 12 MHz! It’s also the 
only PC/AT compatible that’s “network 
ready.” Better yet, each A^Star II now 
comes with your choice of keyboards - 
the original AT version or the enhanced 
“RT” style. Best of all, A^Star II prices 
start at only $995! 

But what about quality and support? 
Don’t worry! We’ve been making micro¬ 
computers longer than IBM! And it shows. 
Our A^Star® computers have been top 


rated by leading industry trade journals. 
Even so, we’ve heard that some “big blue” 
old-timers still worry about trading their 
IBM “security” blanket for better priced, 
higher performance equipment. (Remem¬ 
ber how difficult it was to give up your 
baby blanket?) That’s why we’ve arranged 


THE A^STAR II IS MADE IN THE USA. 



for RCA, one of the world’s largest tech¬ 
nical service organizations with 18,000 
employees, to provide low cost, nation¬ 
wide maintenance for our A^Star II. 

And if that’s not enough, every unit in¬ 
cludes free schematics and a no risk 
money-back guarantee. 

Still need a blanket? We’ve got you 
covered! Try out one of our A^Star II’s 
and well send you one. It’s baby blue, 
monogrammed and...it’s absolutely free! 
We’ll also include a $395 option, at no 
charge, with your first A^Star II purchase. 
This offer is limited, so call or write us to¬ 
day. Just because you’ll be saying goodbye 
to IBM doesn’t mean you’ll have to say 
goodbye to quality, support or security. 
Besides, at least you’ll still have your 
memories... and your money! 

^ Wells American, 


Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina 29169 • 803/796-7800 • TWX 510-601-2645 

IBM, Personal Computer AT and AT are trademarks of International Business Machines, 
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EXCEPTION HANDLING 


TABLE 1 : DOS Error-recorety Action 


AL DESCRIPTION 

0 Ignore the error. 

1 Retry the operation. This is invoked after the user is given a chance to close 
the drive door, fix the printer, etc. 

2 Abort. This causes DOS to execute interrupt 23H, the DOS Break routine. 
This normally causes an exit to the parent process. 

3 Fail. This tells DOS to return to the application, indicating an error occurred 
during the operation. Do not return this value unless DOS 3.x is active. 

When an error handler returns to DOS, it passes back a value in AL to indicate 
how execution is to proceed. Option AL= 3 (fail) was introduced with DOS 3 0. 


DOS codes. This is convenient for most 
applications, but the user can choose to 
return any error code if desired. 

However, the documentation states 
that returning to the application in this 
way leaves DOS in an “unstable state” 
until a function higher than OCH is 
called. Stability will be restored only if 
the subsequently called function does 
not itself encounter a critical error. One 
possibility, which is demonstrated in 
the CE_TEST program, is to call func¬ 
tion 19H (get current disk drive), which 
cannot return an error. 

If the application is running under 
DOS 3.x, steps similar to the retry logic 
can be followed: IRET to DOS with a 
return code of 3 in the AL register. DOS 
eventually returns to the application 
with the carry flag set. The DOS 3 x-spe- 
cific application, upon querying DOS 
function 59H, will learn that error num¬ 
ber 53H (device failure) occurred, but 
not the reason for the failure. 

While in the error handler, DOS 
function 30H should not be used to de¬ 
termine which version of DOS is active. 
If it is necessary to execute separate 
logic for DOS 2.x and 3.x, the user 
must determine the DOS version num¬ 
ber before an error occurs and put it in 
a global variable where the error han¬ 
dler is able to find it. 


Pop-up programs and shells must 
pay special attention to the DOS critical 
error vector. When a pop-up program is 
activated, it must direct control to its 
own error handler; how an application 
will handle an error is unpredictable. If 
the existing error handler were to abort 
to DOS, the machine would be left in a 
very disrupted condition. 

Shell-type programs (any program 
that uses DOS function 4BH to execute 
a child process) must be aware that the 
error handler in effect at the time the 
EXEC function is invoked will be used 
as the default error handler for the 
child process. In most cases the normal 
DOS error handler should be restored 
before EXEC is invoked, because the 


child program’s error handler is not 
likely to manage all error conditions as 
well as the normal COMMAND.COM 
error handler. The easiest method of 
reinstating the DOS error handler is to 
EXEC COMMAND.COM, letting it in 
turn, EXEC the child program. 

EXTENDED ERROR REPORTING 

Beginning with version 3.0, DOS has 
provided a service to consolidate and 
simplify normal error handling for ap¬ 
plications. DOS function 59H (get ex¬ 
tended error) returns the information 
shown in table 2. This service can be 
used only after a DOS function has re¬ 
turned an error indication. It returns 
codes describing the specific error, the 
class of error, where the error oc¬ 
curred, and a suggested action to take. 

This function works after any DOS 
error, including errors on old-style file 
control block (FCB) operations indi¬ 
cated by AL=OFFH, errors indicated by 
the carry flag being set, and device er¬ 
rors handled by customized interrupt 
24H critical error handlers. Error codes 
13H through 1FH returned by function 
59H are the same as codes 0 through 
OCH that are found in the DI register by 
a critical error handler. 

DOS function 59H allows the de¬ 
veloper to write general-purpose excep¬ 
tion routines to eliminate some in-line 
code. A general-purpose error handler 
subroutine is a convenient way to link 
into a variety of application programs. 
Such an error handler could display 
prompts, get user input, and take ac¬ 
tions in a generic way. 

This extended error reporting 
function is a mixed blessing. The major¬ 
ity of applications must continue to 
write down to DOS 2.x to maintain the 
broadest possible compatibility. Applica¬ 
tions that use DOS file locking or are 
specifically written for the PC/AT or PC 
Convertible (and thus must run on DOS 
3.0 or later) can take full advantage of 
this function. Other applications must 
rely on DOS 2.x error conventions or 



HIGH POWER 
WITHOUT THE 
HIGH PRICE 


Microstat® has been the most popular statistics package for microcomputers since we in¬ 
troduced it in 1978. In the past two years, Microstat has been requested by name on more 
military contracts than any other statistics package. When it comes to coverage, ease of 
use, accuracy, and value, Microstat is unbeatable. Just some of it features include: 


Data Management Subsystem for file creation and 
management. 

Data Transformations 
Hypothesis Testing 
Three types of ANOVA 

Simple, Multiple, Stepwise Multiple Regression 
11 Nonparametric Tests 
Factorials, Permutations, Combinations 
Batch or Interactive Operation 


Read external files (e.g., Lotus, 
dBasell, ASCII) 

Descriptive Statistics 
Scatterplots 
Correlation Analysis 
Time Series 

8 Probability Distributions 
Crosstabs and Chi-Square 
User’s Manual 


Microstat® is 
available for MSDOS, 
PCDOS, CP/M80, 
CP/M86. The price is 
$375.00. Multiple copy 
discounts and cost- 
effective site licenses 
are available. 

To order, call: 

800-952-0472 

(for orders) 
or 

317-255-6476 

(tech, info.) 


IiifoWorld 

Software Report Card 


MICROSTAT 

ECOSOFT 


Infoworld, March 16,1981. 


Functionally 
Documentation 
Ease of Use 
Error Handling 
Support 



Ecosoft Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 
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UnleashThe Most Powerful 
Development TR)ols 

OnThe Planet DOS* 



UNIFY DBMS/DOS.The UNIX World Leader 
Brings A New Dimension's) DOS Application Development. 


What happens as the DOS world expands? As a 
new generation of hardware takes over? As networking 
becomes more important? The potential is enormous. 
But until now, the tools to achieve it have been limited. 

Now a leader from another world unleashes that 
potential: UNIFY® DBMS. The leading relational 
DBMS in the UNIX™ world. And now, the most 
advanced set of application development tools in the 
DOS world. 

With UNIFY DBMS, DOS developers have new 
power to build more sophisticated applications than ever 
before possible. 

The power to write high performance “C 
programs that will access the data base, using 
Unify’s Direct Host Language Interface. 

The power of an industry standard 
query language—SQL. 

The power of unmatched speed in pro¬ 
duction applications. Only UNIFY DBMS is 
specifically engineered for transaction through¬ 
put. With unique performance features like 
PathFinder™ Architecture multiple access meth¬ 
ods, for the fastest possible data base access. 



The power of comprehensive pro¬ 
gram development and screen man¬ 
agement tools. Plus a state- 
of-the-art fourth generation 
report-writer. 

What’s more, with UNIFY _ 

DBMS, the potential of networked 
applications becomes a reality. Unlike 
DBMS systems which were originally 
single-user (and which have a long stretch 
to accommodate more users), UNIFY DBMS 
is a proven multi-user system. 

And because UNIFY DBMS/DOS is 
the best of two worlds, it offers you the most 
m. powerful benefit of all: DBMS applications that 

can grow as your needs grow. From single user 
DOS. To networked DOS. To multi-user UNIX. 
All without changing your applications. 

Call the Unify Information Hotline 
for our free booklet: The New DOS World. 
(503) 635-7777 


uniRj 

CORPORATION 

4000 Kruse Way Place 
Lake Oswego, OR 97034 


© 1986 Unify Corporation. UNIX™ is a trademark of AT&T Bell Laboratories. 
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#1 C interpreter 



The professional 
C development 
environment 

Your C compiler creates great final code . . . 
but as a programming tool, it’s too, too slow. 
With C-terp you can edit, debug, and run 
without the wait. Nothing, but nothing, is faster 
for developing professional C programs. 

Choose the perfect C-terp companion 
for your C compiler 

C-terp/Microsoft C-terp/XENIX 

C-terp/Lattice C-terp/Aztec 

C-terp/Mark Williams C-terp/C86 

Link in all your compiler’s functions, your own 
functions, add-on libraries, assembly routines, 
and data objects. Get instant access to every¬ 
thing in the C-terp interactive environment. 

Only C-terp offers all this and more 

■ Full K&R with common ANSI 
enhancements 

■ Source level interactive debugging 

■ Software paging for your big jobs 

■ Complete multi-module support 

■ Run-time pointer checking 

■ Unsurpassed reconfigurable screen 
editor 

■ Dual display and full graphics support 

■ Large model ■ Call-in 

ORDER C-terp TODAY (specify compiler) 

C-terp runs on IBM PC, AT or 
compatibles. 

Price: 

MS-DOS 2.x and up - $298, 

Xenix System V 286 - $498 
MC, VISA, COD 
30-day money-back 
GUARANTEE 

Trademarks: C-terp (Gimpel Software), 

C86 (Computer Innovations), Lattice (Lattice, Inc.), 

Xenix, Microsoft, MS-DOS (Microsoft, Inc,), Aztec (Manx 
Software), Mark Williams (Mark Williams Company), 

IBM (International Business Machines, Inc.) 

®Offill?(llL §»« 

3207 Hogarth Lane, Collegeville, PA 19426 

( 215 ) 584-4261 



TABLE 2: Extended Error Codes 


REGISTER 

CONTENTS 

DESCRIPTION 

ERROR CODE IN AX 

00 

No error 

01 

Invalid function number 

02 

File not found 

03 

Path not found 

04 

Too many open files (no file handles available) 

05 

Access denied 

06 

Invalid file handle 

07 

Memory control blocks destroyed 

08 

Insufficient memory 

09 

Invalid memory block address 

0AH 

Invalid environment 

0BH 

Invalid format 

0CH 

Invalid access code 

0DH 

Invalid data 

0EH 

Reserved 

0FH 

Invalid drive number 

10H 

Attempt to remove current directory 

11H 

Not same device 

12H 

No more matching files (after file-searching operation) 

13H 

Disk is write protected 

14H 

Unknown unit (invalid drive number) 

15H 

Drive not ready (door is open or no diskette is in the drive) 

16H 

Unknown command to the device driver 

17H 

Disk data error (CRC error) 

18H 

Bad request structure length 

19H 

Seek error (device driver could not access the requested track) 

1AH 

Unknown media (device driver could not recognize disk format) 

1BH 

Sector not found 

1CH 

Printer out of paper 

1DH 

Device write error 

1EH 

Device read error 

1FH 

General failure (or no appropriate error code exists) 

20H 

File-sharing violation 

21H 

File-locking violation 

22H 

Inappropriate disk change 

23H 

Too many FCBs in use (no FCBs available) 

24H-4FH 

Reserved 

50H 

File exists 

51H 

Reserved 

52H 

Cannot make 

53H 

Failure indicated by interrupt 24H (critical error handler 
returned AL=3) 


provide two exception-handling paths, 
depending upon the version of DOS 
that is active. 

Currently, DOS continues to be ful¬ 
ly compatible with previous versions; 
that is, if the carry flag is set upon re¬ 
turn from a DOS function, a valid error 
code can be expected in the AX regis¬ 
ter. However, the DOS 3x Technical 
Reference manual does not list the spe¬ 
cific errors expected for each function, 
and it states that new services in future 
releases of DOS may not provide accu¬ 
rate error information unless function 


59H is used. Thus, when using file lock¬ 
ing or other DOS 3.x-specific features, 
the developer is advised to invoke func¬ 
tion 59H when an error is encountered. 

Using function 59H is fairly 
straightforward. A typical sequence is 


mov ah,fn_num 

int 21H 

jnc no_err 

mov ah,59H 

int 21H 

jmp err_proc 

no_err: 


DOS fn. Any error? 
no, continue 
yes, get error info 

handle the error 
else continue 
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REGISTER 

CONTENTS 

DESCRIPTION 

ERROR CLASS IN BH 

1 

Out of resource; no more memory, disk space, etc. 

2 

Temporary situation; try again later (file is locked, but it may 
become unlocked in a little while). 

3 

Authorization error; user was not allowed to do this. 

4 

Internal DOS error 

5 

Hardware failure 

6 

System software failure; DOS internal problem 

7 

Application program error; for example, DOS function 4FH (find 
next) before function 4EH (find first) 

8 

Not found; no more matching files, etc. 

9 

Bad format; usually unknown disk media format 

OAH 

Item locked 

OBH 

Media failure; usually disk read/write error 

OCH 

Already exists 

ODH 

Unknown error class; no appropriate code exists 

SUGGESTED ACTION IN BL 

1 

Retry now; try again immediately and the problem may be solved. 

2 

Delay and retry; wait a few seconds then retry. This is the action 
recommended when a file is locked (it may become unlocked in 
a few seconds). 

3 

User input error; the program tried to open a file (or take other 
action) on a drive or directory that does not exist. If the filespec 
was obtained from user input, then the user should be 
prompted to enter a different drive or path or filespec. 

4 

Abort the program; this usually indicates that the program 
contains a programming error; for example, a DOS function 4FH 
(find next) service was invoked before function 4EH (find first). 
The error has not damaged DOS, so any necessary clean-up may 
be performed before exiting to the parent. 

5 

Immediate exit; DOS is in an unhealthy state and should be 
exited immediately, without closing files or performing other 
clean-up operations. 

6 

Ignore the error. 

7 . 

Retry after user action; prompt the user for action (inserting a 
different diskette), then retry the failing DOS function. 

LOCUS IN CH 

1 

Unknown; DOS cannot pinpoint an area where the error occurred. 

2 

Block device error; error occurred on a disk drive 

3 

Reserved 

4 

Character device error; this is usually a printer error. 

5 

Memory error 


DOS function 59H provides extended error reporting for applications that run un¬ 
der DOS 3 0 and above. This list includes all error codes defined up to DOS 3.2. 


where the ERR_PROC routine handles 
errors depending upon the error code 
in AX, error class in BH, suggested 
action in BL, and error locus in CH. 

Although DOS supplies a no error 
code of 0, the code does not appear fol¬ 
lowing a successful DOS operation. 
Function 59H always reports on the 
most recent error, and the documenta¬ 
tion does not suggest a way to reset the 
error code. Therefore, it is not possible 
unconditionally to call function 59H and 
then to branch depending on the re¬ 
sults that are returned by it. 


The manual warns against coding 
for specific error numbers and, instead, 
recommends using suggested actions to 
determine what to do. Note, however, 
that some of the suggested actions are 
slightly misleading. For example, BL=3 
suggests that a user error occurred and 
that the program should prompt for 
new input. This action is recommended 
when the user tries to open a file or 
create a directory on a drive or path 
that does not exist. DOS cannot tell if a 
hlespec was input by a user, hard-coded 
into a program, or obtained from the 



SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 

Portable Application Support System 

Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 

User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic (using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 

Screen I/O, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary, 16 
bit unsigned binary, 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 

Including Source Code 

$395.00 

File System interfaces include 
C-tree and BTRIEVE. 

HARDWARE AND FILE SYSTEM 
INDEPENDENT 


C I^JRTZBERG 

Gomputer Systems 

41-19 BELL BLVD. 

BAYSIDE, N.Y. 11361 


VISA/Master Charge accepted 

(718) 229-4540 


*C-tree is a trademark of FairCom 

IBM, SEQUEL, PC, XT, AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 

CQL and the CQL Logo are trademarks of Kurtzberg Computer 
Systems. 
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DOS environment or other means—it 
always suggests that the user be 
prompted to reenter input. 

When DOS suggests that the pro¬ 
gram “Abort with cleanup” (BL=4), it is 
usually saying that a programming error 
has occurred. For example, DOS rec¬ 
ommends a shutdown if a hie operation 
is attempted with a nonexistent handle 
or if function 4FH (find next matching 
hie) is used before function 4EH (hnd 
hrst matching hie). Even justihed errors, 
such as requesting too large a block of 
memory in order to hnd the largest 


available block, cause DOS to suggest 
that the program should abort. This 
cowardly advice also is given for hard¬ 
ware errors such as a printer error en¬ 
countered by a critical error handler. 

Furthermore, a generic message, 
based on an error code and class, can¬ 
not be depended upon to provide 
meaningful information about a particu¬ 
lar error. For example, if DOS function 
56H (rename hie) is used and the target 
hlespec names a hie that already exists, 
DOS indicates an “Access denied” error 
(AX=5) with an error class of “Permis¬ 


sion problem” (BH=3). This may seem 
absurd, because the error class of “Al¬ 
ready exists” (BH=0CF1) is documented 
and would be ideal. 

Because of the global nature of the 
way DOS handles extended error 
codes, a pop-up program might cause 
an interrupted application program to 
receive misleading error codes and ad¬ 
vice from DOS. This could happen if a 
pop-up program were activated directly 
after a failing DOS operation but before 
the interrupted application could pro¬ 
cess the error. If the pop-up program 
experienced its own error, then when 
control returned to the application, it 
would receive the wrong error codes. 
Although this is an unlikely sequence of 
events, it is possible. 

The most obtrusive errors are 
those that allow an unwanted exit to 
DOS or cause TTY-style messages to be 
scrawled upon the screen. Carefully 
crafted service routines that capture the 
Ctrl-Break and critical error interrupts 
can remedy most of these situations. 

The method used to handle normal 
errors such as a full disk or an illegal 
hie name, is a matter of programming 
style, common sense, and creative test¬ 
ing. The DOS extended error reporting 
function might help to simplify some 
exception processing for programs run¬ 
ning under DOS 3.x. Considering the 
problems and inconsistencies with func¬ 
tion 59H, and the fact that it must not 
be used in a DOS 2.x environment, it is 
not a complete answer to normal error 
handling. The best approach is the 
tried-and-true technique: simulate each 
potential error and see how DOS 
responds, then code the application to 
take action depending upon the context 
in which the error occurred. 

Even if a program runs without a 
glitch 93 percent of the time, the other 
5 percent will be noticed by end users. 
If developers could be certain that their 
programs would never run into a full 
disk or an off-line printer, programming 
would be much simpler. End users, 
however, inevitably will subject an ap¬ 
plication to worst-case conditions, and 
an application that is not reliable under 
those conditions eventually will not 
have many users. Error and exception 
handling is a prime consideration that 
should be built into a program i n the 
early stages. BblE 


Dan Rollins is a consultant and freelance 
technical writer. He is the author of IBM PC: 
8088 Macro Assembler Programming (Mac¬ 
millan, 1985). He also wrote the Flambeaux 
Software program DOS Help!, which won a 
Computer Press Association award. 


REQUIRED READING FOR ALL 
IBM PC SYSTEMS EXPERTS 

If you're a systems expert, microcomputer specialist, or MIS/ 
DP professional working with IBM PCs, you need the compre¬ 
hensive information PC TECH JOURNAL provides 13 times a year! 

It's the only magazine that provides you with the technical 
information to help you increase the performance of your 
multi-component system. Ittalks to systems experts and systems 
designers in the language you understand—about the appli¬ 
cations and products you have to know about! 
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you'll receive the special PC TECH JOURNAL Directory issue pub¬ 
lished in November, the most comprehensive guide and index 
to the products in the PC marketplace and PC TECH JOURNAL'S 
coverage! 
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For faster service call Toll-Free 1-800-852-5200 today! 


P.O. Box 2966-Boulder, CO 80322 
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The 3-in-l applications development tool 
for every Tom, Dick and Harriett 



Presenting the first database 
applications development tool 
that delivers the promises of 
4th-generation lan¬ 
guages on the micro¬ 
computer. 

It’s SIMPLE Software. 
SIMPLE stands for SYSTEM 
IMPLEMENTATION by EXAMPLE: and 


it delivers the absolute best balance 
of power and ease-of-use. 


SIMPLER THAN EVER BEFORE. 

SIMPLE lets you jump in at any level 
of experience and unleash the full 
processing power of the PC. It has a 
totally non-procedural way of doing 
things that flattens-out the learning 
curve. You can automate everyday 
business tasks or prototype new 
applications without ever having to 
write a single line of procedural code. 

SIMPLE enables experienced 
programmers to achieve higher levels 
of productivity. And for developing 
mainframe applications, SIMPLE is 
the perfect prototyping tool—com¬ 
bining ease-of-use, speed, and high- 
quality system documentation. 

YOU GET 3-IN-l. 

1. IT’S A DESIGN TOOL 
SIMPLE allows you to quickly proto¬ 
type applications on the microcom¬ 
puter—sit right down and draw, edit, 
and specify processing logic with a 
few keystrokes. SIMPLE aids in the 
process of structured design by 
organizing development efforts in a 
building-block fashion. Experienced 
developers move quickly and easily 
from task to task. Less experienced 
users are literally guided through 
the entire applications development 
process. 

2. ITS A RELATIONAL DATABASE 
MANAGER. 

SIMPLE offers exceptional speed per¬ 
formance. It is written in Assembler 
and incorporates a highly optimized 


B-tree data access method that elim¬ 
inates record sorting. SIMPLE also 
uses a dynamic single-record index. 
You can have an unlimited number 
of indices in any record. Each index 
may be either a single or concate¬ 
nated key. SIMPLE’s relational joins 
are easy to construct and more 
efficient to process. Joins are accom¬ 
plished dynamically at time of proc¬ 
essing and support one-to-many and 
many-to-many relationships. 

3. ITS AN APPLICATIONS 
GENERATOR 

It is the most practically functional 
applications generator on the market 
today. SIMPLE is completely non¬ 
procedural, never forcing you back 
to procedural methods, letting you 
accomplish even the most complex 
databased applications in the most 
easy-to-use-and-understand fashion. 

A SINGLE, VISUAL 4GL 
LANGUAGE._ 

Uniquely, every step in program 
development from input screens, to 
reports, to complex processing logic 
is accomplished in SIMPLE’s all-visual 
worksheets. It is fully non-procedural 
and totally picture-oriented. Design 
right on the screen, and SIMPLE’s 
built-in pattern-recognition logic 
automatically generates all the appli¬ 
cation code for you. You never have to 
leave SIMPLE’s 4GL non-procedural 
technique. 

POWERFUL WORKSHEETS. 

SIMPLE provides three powerful, 
yet easy-to-learn worksheets—a File 
Worksheet, Specify Worksheet and 
Design Worksheet. You need only 
to define a file, then SIMPLE creates 
the basic program for you. Enhance¬ 
ments are done on SIMPLE’s Design 
and Specify Worksheets. 

In the Design Worksheet, you 
simply paint or draw an example of 
the input screen or report you want. 



Company Managers like 
Tom easily develop custom¬ 
ized applications like this 
Branch Reporting System 
which reports information 
from support service calls. 
Tom now has a system which 
validates certain information 
and provides a customer his¬ 
tory to improve the branch’s 
support capabilities. With 
SIMPLE’s Specify Worksheet on 
screen, Tom simply joins data 
from four different files and 
establishes their relationship. 



Information Center Staff 
Members like Dick easily 
create new microcomputer 
applications systems like this 
Lead-Tracking System. Dick 
is able to sit down with the 
Director of Marketing and 
review the main entry screen 
developed on SIMPLE which 
shows the prospect demo¬ 
graphic information, the 
media source and date from 
which each lead was gener¬ 
ated, and the fulfillment liter¬ 
ature to be sent. 



System Analysts/Pro¬ 
grammers like Harriett 
easily prototype design 
changes while interacting 
with Department Heads. Har¬ 
riett has prototyped some 
requested changes in a Main¬ 
frame Payables System. With 
the help of SIMPLE, she has 
built a test database with 
data imported from the main¬ 
frame and is able to review 
the check-ledger report, in 
the Controller’s office on her 
portable computer. 


The Design screen may be painted 
exactly as you want using SIMPLE’s 
built-in, full-screen editor which 
offers a wide range of capabilities 
to aid you—including the ability 
to delete or insert a character or an 
entire line, move or copy blocks of 
information, lasso text or variables, 
and window to other worksheets 
in one or two keystrokes. Powerful 
specification macros are invoked pro¬ 
viding application users the ability 
to pop-up a window and browse 
through another file, interrupt data 
entry to perform another program, 
provide context-sensitive help, and 
perform conditional processing 
based on the user’s input. 

In the Specify Worksheet, you 
implement your processing logic. You 
never have to fall back to procedural 
programming to get the processing 
power you need. Range checking and 
data validation are easily implemented, 
visually. Conditional processing 
statements are quickly set up. 
Arithmetic operators, date operators, 
and a full set of string functions are 
available. You specify an example of 
how you want your data processed, 
and SIMPLE creates the program. 


A POWERFUL MENU GENERATOR. 

SIMPLE’s power gives you the easy 
flexibility to generate unlimited 
levels of user-guidance menus, as 
your applications require. There are 
limitless design options for effective 
“point-and-shoot” menu creation. 

And you have total freedom to build 
menus before, during or after devel¬ 
opment, unmatched in other systems. 

SIMPLE, SIMPLER, SIMPLEST. 

Ask for SIMPLE at your computer 
dealer. Or call us direct for the dealer 
nearest you and a full-functioning 
SIMPLE demo package with a Quick- 
Start manual for only $9-95* 

’Includes shipping and handling. California residents add sales tax. 

SYSTEM IMPLEMENTATION BY EXAMPLE is a registered 
trademark of Accuphase, Ltd. 

IBM PC is a trademark of International Business 
Machines, Corp. 

SIMPLE 

SYSTEM IMPLEMENTATION BY EXAMPLE ,M 
Published by Software Merchants Unlimited 

Software Merchants Unlimited 
2252 Fillmore Street, Suite 401 
San Francisco, California 94115 
415-567-5071 

CALL 800-8 SIMPLE 
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Introducing 
multi-channel 
communications 
boaids400% 
fester than 
what you’re 
probably using 



DIGIBOARD COM/Xi Series front-end processor. 
Intelligent multi-channel communications boards 
400% faster than the industry standard. 

Like our popular COM/X Series, they provide 
users of PC/XT/AT-compatible computers with four 
or eight individually addressable serial ports. But 
with the new COM/Xi series we’ve added: 

• an 80188 co-processor operating at 10 MHz 

• 256K of dual-ported RAM + 16KofROM, all 
accessible to user/ programmers for application 
and security software development 

• a modular design that allows us to custom- 
tailor I/O to individual customer requirements. 
On-board intelligence means more speed for 

multi-user operating systems and multi-channel 
data collection and dissemination. 

And makes the new DIGIBOARD COM/Xi 
Series a more intelligent choice for you. 



Plugging you into Tomorrow. 


Call 1-800-344-4273. In Minnesota, (612) 922-8055. 


EXCEPTION HANDLING 


] 

LISTING 1: BRK_ 

::s:s:s====================== 

TESTASM 


BRK_TEST.ASM 


Dan Rollins December 15, 1986 


This 

program 

illustrates techniques for intercepting and replacing 


the DOS Ctrl- 

Break handler. 



This 

program 

installs an INT 

23H handler, sets DOS break-checking to 


ON, then goes 

into an endless display loop, wating for Ctrl-Break. 


Upon Ctrl-Break, it displays 

a message and lets the user continue or 


abort 

• 




This 

is a COM-format program 

i and must be processed with EXE2BIN 


Code 

and data 

to install and 

1 test the break handler 

( 

:ode_seg segment 


assume 

cs:code_seg. 

ds:code_seg, es:code_seg 


org 

100H 

;COM-format program 

brk_test proc 

near 



jmp 

start 


test jnsg db 

"Press Ctrl-Break... $»,0 

start: 

mov 

al,23H 

;DOS Ctrl-Break interrupt number 


mov 

ah,25H 

;fn replaces an INT vector 


mov 

dx,offset brk 

_handler 


int 

21H 

;local break handler is in place 


mov 

31,1 

;change break-checking level 


mov 

dl,1 

;s.et BREAK=ON 


mov 

ah,33H 

;DOS breakcheck service 


int 

21H 


btJO: 

mov 

dx,offset testjnsg 


mov 

ah,9 

;DOS display_msg servce 


int 

21H 



jmp 

bt_10 

;this loops endlessly until you 




; press Ctrl-Break or Ctrl-C 

brk_test endp 








Start 

of Ctrl 

_8reak handler 

code and data 

t 

srkjnsg 

db 

" *Break* detected before DOS function " 

fn_no 

dw 

db 

? 

» ",0dh,0ah 



db 

•' Exit or Continue? (Press E or C) ",0 

brk_handler proc far 



push 

es ;save 

registers of interrupted DOS function 


push 

ds 



push 

bp 



push 

si 



push 

di 



push 

dx 



push 

cx 



push 

push 

bx 



ax 


bhJO: 





mov 

bx,cs 

;address local data 


mov 

ds,bx 



mov 

al,ah 

;put DOS function number in AL 


mov 

ah,0 



mov 

bl, 10 



div 

bl 

/break into two decimal digits 


or 

ax,3030H 

/force into ASCII characters 


mov 

fn_no,ax 

/store into the message 


mov 

dx,offset brk 

msg /display the message 


call 

dispjnsg 


bh_20: 

call 

beep 



call 

get_key 



or 

al,32 

/force response to lowercase 


cmp 

al,’e 1 

/request to Exit? 


je 

bh_30 

/ yes, go 
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Desktop 

PuMshiog 


At least in order to get on¬ 
screen resolution of this qual¬ 
ity. And to get an accurate rep¬ 
resentation of what a facing- 
page spread —one that you 
can actually read —will look 
like when it’s printed. 

Introducing the Laser- 
View™ Display System. 

From Sigma Designs. 

LaserView consists of a 
large screen monitor, complete 
with display adapter, available 
in your choice of 15 and 19* 
inch models. Big enough to 
put everything from simple 


Windows™ and GEM™ in¬ 
cluding programs like Aldus 
Pagemaker™ and Ventura 
Publisher™—plus familiar 
PC programs like Lotus 1-2-3 
and AutoCAD™ We’ve even 
included 


graphs and charts to Desktop 
Publishing to CAD in an 
entirely new perspective. 

And at virtually full size. 

Offering a noninterlaced 
screen resolution of 1664 x 
1200 —equal to 8 EGA™-sized 
or 11 Macintosh™ screens— 
LaserV iew’s “easy-on-the-eyes ! 
paper-white display brings 
workstation-quality graphics 
and text to the PC level. It can 
even generate four levels of 
gray for increased on-screen 
detail in photos and drawings. 

LaserV iew works with 
all programs that run under 


of PC Paint¬ 
brush Plus® to help you get 
started with LaserV iew. 

So call Sigma Designs. 
Because if you’re serious about 
making it to the big screen, 
Sigma Designs has what it 
takes today. 

LaserV iew. 


Sigma Designs Inc. 
46501 Landing Parkway 
Fremont, CA 94538 
415.770.0100 
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Trademarks: LaserView: Sigma Designs, Inc.; EGA: International Business Machines Corporation; Macintosh: Apple Computer; Windows: Microsoft, Inc.; GEM: Digital Research Inc.; Pagemaker: Aldus Corporation; Ventura Publisher: 
Ventura Software Inc.; Lotus 1-2-3: Lotus Development Corporation; AutoCAD: AutoDesk Inc.; PC Paintbrush Plus: Z-Soft Corporation. *Forcommercial use only. 
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EXCEPTION HANDLING 


start: mov 

al,24H 

;DOS critical error interrupt number 

mov 

ah,25H 

;function to replace an int vector 

mov 

dx,offset crit 

err 

int 

21H 

;local error handler is in place 

Sdisp 

disk_msg 

;display a message and await a key 

call 

getkey 


Sdisp 

new_line 


9 

disk test just 

attempts to open a file on drive A 

mov 

dx,offset filespec 

mov 

cx,0 

;normal attribute 

mov 

ah,3cH 

/create file 

Int 

21H 


j'nc 

ct_20 

;if no error, continue 

push 

ax 

/else, stabilise DOS 

mov 

ah,19H 

/ with dummy call to function 19H, 

int 

21H 

/ get current drive 

pop 

ax 


mov 

bl ,10 

;setup string with error number 

div 

bl 


add 

ax,3030H 

/force binary to ASCII 

mov 

ret_code,ax 


Sdisp 

ret_err_msg 

/and display the resulting string 

jmp 

ct_30 


ct_20: 



$disp 

no_err_msg 


ct_30: /. 

printer test sends text to standard printer device 

$disp 

prtrjnsg 

/display a message and await a key 

call 

getkey 


Sdisp 

new_line 


mov 

bx,4 

/handle reserved for standard printer 

mov 

cx,MSG_LEN 


mov 

dx,offset test 

_msg 

mov 

ah,40H 

/DOS write_handle function 

int 

21H 


jnc 

ct_40 

/if no error, continue 

push 

ax 

/else, stabilise DOS 

mov 

ah,19H 

/ with^dummy call to function 19h, 

int 

21H 


pop 

ax 


mov 

bl ,10 

/setup string with error number 

div 

bl 


add 

ax,3030H 


mov 

ret_code,ax 


Sdisp 

ret_err_msg 

/ and display it 

jmp 

ctexit 


ct_40: 



Sdisp 

noerrmsg 


ct_exit: mov 

ah,4cH 

/DOS exit function 

int 

21H 


ce_test endp 

4 



; Start of Critical Error handler code and data 

l 

WIN_TOP equ 

10 

/these equate describe the popup 

WIN_LEFT equ 

20 

/window used by the error handler 

WIN_HIGH equ 

4 


WIN_WIDE equ 

40 


WINATTR equ 

70H 

/reverse video screen attribute 

devhdr_addr label dword 

/these values are saved upon entry 

devhdr_off 

dw ? 

i 

devhdr_seg 

dw ? 


saveax 

dw ? 


save_di 

dw ? 


savesp 

dw ? 

/these are used in a CANCEL request 

app_err 

dw ? 


response_msg 

db "Retry or Cancel? (press R or C) ",0 

crit_err proc 

far 


mov 

cs:save_sp,sp 

/save the stack position at start 

push 

ax 

/save DOS's registers 

push 

bx 


push 

cx 



cmp 

al,‘c* /request to Continue? 

je 

bh_40 / yes, go 

jmp 

bh_20 /invalid: loopback 

bh_30: stc 

/set carry to indicate Exit 

jmp 

bh_exit 

bh_40: clc 

/clear carry to indicate Continue 

bh_exit: pop 

ax 

pop 

bx 

pop 

cx 

pop 

dx 

pop 

di 

pop 

si 

pop 

bp 

pop 

ds 

pop 

es 

ret 

/FAR return to DOS 

brk_handler endp 


include ce_conio 

.asm /insert general-purpose routines 

codeseg ends 


end 

brk_test 

LISTING 2: CE_TEST.ASM 


/ CEJfEST 

Dan Rollins December 15, 1986 

/ This program illustrates techniques for intercepting and replacing 

/ the DOS Critical Error handler. It shows how to: 

/ * save and 

restore the application screen 

/ * make the 

error message popup in a window 

/ * allow the 

error handler to return directly to the application 

/ program. 

passing back a DOS error code (even for DOS 2.x). 

9 

/ After installing an INT 24H handler, it attempts to open a file on 

; drive A, then 

attempts to send characters to the printer. 

9 

/ This is a COM- 

format program and must be processed with EXE2BIN 


========ssss=========s=s=========s=================s:s:i; 

/ MACROS used in this listing 


9 

$set_csr macro 

line,elm //this positions the cursor 

mov 

dx,((line)*256)+clm 

mov 

ah,2 

mov 

bh,0 

int 

10H 

endm 


$disp macro 

string //this displays a string 

i fnb 

<string> 

mov 

dx,offset string //if string given, point DX to it 

end if 

// otherwise, assume DX is set 

call 

disp_msg 

endm 

9 

/ Code and data 

to install and test the error handler. This is 

/ the "application program" that is disrupted by a critical error. 

code_seg segment 

assume 

cs:code_seg, ds:code_seg, es:code_seg 

org 

100H /must have for COM-format programs 

ce_test proc 

near 

jmp 

start 

filespec db 

"a:\erase.me",0 /filespec used in disk test 

test_msg db 

"This is a test message ",0dh,0ah /for printer test 

MSG_LEN equ 

($-test_msg) 

prtr_msg db 

"Printer error test. Press a key...",0 

disk_msg db 

"Disk A: error test. Press a key...",0 

new_line db 

0dh,0ah,0 

no_ err _msg db 

"Returned from DOS function without error.",0cfii,0ah,0 

ret_err_msg db 

"Error " 

ret_code dw 

? /this is filled with 2 ASCII digits 

db 

" upon return from DOS function.",0ah,0dh,0 
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EXCEPTION HANDLING 


;===================================================================== 

; Start 

of code and data specific to character device errors 

/ ============================================================r======== 

genjnsg 


db "General failure on ",0 

paper_msg 

db "Printer out of paper on " f 0 

read_msg 


db "Error reading from ",0 

writejnsg 

db "Error writing to ",0 

devicejnsg 

db "device '" 

dev_name 


db 9 dup(?) 

char_err 

proc 

near 


Ssetcsr <WIN_T0P+1>,<WIN_LEFT+1> 

■ 

mov 

bx,save_di ;fetch the error code 


mov 

dx,offset genjnsg ; assume "general failure" error 


cmp 

bl,9 ; is it a "paper out" error? 


jne 

ch_10 ; no, go. 


mov 

dx,offset paper_msg 

ch_10: 

cmp 

bl,0aH ; is it a "write fault" error? 


jne 

ch_20 ; no, go. 


mov 

dx,offset writejnsg 

ch_20: 

cmp 

bl,0bH ; is it a "read fault" error? 


jne 

ch_30 ; no, go. 


mov 

dx,offset readjnsg 

ch_30: 

$disp 



i . 

- now find the name of the malfunctioning device 


push 

ds 


Ids 

si,cs:devhdr_addr 


add 

si,0aH ;point to device name in driver header 

. 

push 

cs 


pop 

es 


mov 

di,offset devname ;point to local buffer for name 


mov 

cx,8 ; 8 characters max 

ch_40: 

lodsb 

; get a character 

. 

cmp 

at,' » ;end of device name? 


je 

ch_50 ; yes, go 


stosb 

; no, add to local string 


loop 

ch_40 ; get next character 

ch_50: 

pop 

ds 


mov 

al,""* ;close quote on the device name: 'PRN* 


stosb 



mov 

al,0 ; and make string ASCIIZ 


stosb 



$disp 

devicemsg 


ret 


char_err 

endp 


t 

; Start 

of code 

and data specific to disk errors 

t 



diskj'eadjnsg 

db "Disk read ",0 

disk_write_msg 

db "Disk write ",0 

disk_errjnsg 

db "error on drive " 

disk_id 


db "A:",0 

write_prot_msg 

db "Disk is write-protected.",0 

notreadymsg 

db "Drive door may be open.",0 

badjnedia_msg 

db "The disk media seems to be flawed.",0 

genfail 

_msg 

db "General failure of the drive.". 

diskjnsg 

_tbl 

dw write_prot_msg, gen_fail_msg, not_ready_msg ;1,2,3 
dw gen_fail_msg, bad_mediajnsg, gen_fail_msg ;4,5,6 


IKlttliltli 

dw badjnediajnsg, bad_media_msg, bad_media_msg ;7,8,9 


igm 

dw gen_faiIjnsg, gen_faiIjnsg, gen_fail_msg ;a,b,c 

dw gen_fail_msg ;d 

disk_err 

proc 

near 


$set_csr <UIN_T0P+1> f <WIN_LEFT+1> 


mov 

ax,save_ax 

Wlt&iMli 

add 

al,‘A* 


mov 

disk_id,al 


mov 

dx,offset disk_read_msg ;assume read error 

MjngH 

test 

jz 

ah,1 

de 10 
- 






push 

dx 

. 


push 

si 

■ 


push 

di 



push 

bp 



push 

es 



push 

ds 



push 

cs 



pop 

ds 



mov 

devhdr_off,si 

;save address of the device header 


mov 

devhdr_seg,bp 



mov 

save_ax,ax 

;save err type & read/write bit flags 


mov 

save_di ,di 

;save error code 


and 

di ,00ffH 

,-get critical error code 


add 

di ,19 

;convert to DOS error code 


mov 

app_err,di 

;save in case we return directly to 




; the interrupted application 


call 

save_scrn 



call 

clr_window 



mov 

ax,save_ax 



test 

ah,80H 

;disk error ? 


jnz 

ce_10 

; no, process character device error 


call 

disk_err 

; yes, process disk error 


imp 

ce_20 


ceJO: 

call 

char_err 


ce_20: 





Ssetcsr <WIN_T0P+3>,<WIN_LEFT+1> 


$disp 

response_msg 

.•display "Retry or Cancel" message 

ce_30: 

call 

get_key 

:: 


or 

al ,32 

;force response to lowercase 


cmp 

al,‘c 1 

/request to Cancel? 


je 

ce_50 

; yes, go 


cmp 

at,»r» 

/request to Retry? 


je 

ce_40 



call 

beep 

/else, invalid response 


jmp 

ce_20 

/go back an wait for a vaild response 

ce_40: 

1 


action taken on RETRY request 


call 

restore_scrn 

/leave screen as it was before error 


pop 

ds 

/restore DOS registers 


pop 

es 



pop 

bp 



pop 

si 



pop 

di 



pop 

dx 



pop 

cx 



pop 

bx 



pop 

ax 



mov 

al,1 

/set "Retry" return code 


iret 


/and exit to DOS 

ce_50: 

------- 

* 

. . . . 

action taken on CANCEL request 


cal l 

restorescrn 

/leave screen as it was before error 


mov 

sp, cs:save_sp 

/locally-saved regs are irrelevant 


pop 

ax 

/and discard DOS IP 

lijv'Tr 'S-1 

pop 

ax 

/ DOS CS 

' ' 

pop 

ax 

/ DOS flags 


pop 

ax 

/restore application's registers 


pop 

bx 



pop 

cx 



pop 

dx 



pop 

si 



pop 

di 



pop 

bp 



pop 

ds 



pop 

es 



push 

bp 

/set the carry flag (on the stack) 


mov 

bp,sp 

/ so the application will 


or 

word ptr [bp+6],1 ; notice that an error occurred 


pop 

bp 



mov 

ax,cs:app_err 

/and pass back a DOS error code 


iret 



criterr endp 


. 
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T /jil //i7 f They told me those copies of 

X WWf' ^iVWVK programslmadeformyoompiiter 

AViSfC /T f'lf't'IAA if co ^d cost the company hundreds of thousands 
('I' 1^*43 (4 vl M I (’W of dollars. Maybe even cost me my job. 


Few people realize that software piracy is a Federal crime. At ADAPSO, 
the computer software and services industry association we ; re doing 
everything we can to inform the public of the problem. And the penalties. 

You could unknowingly put your company on the receiving end of 
a lawsuit by making illegal copies of software. Maybe even put yourself 
on the receiving end of a pink slip. And that’s why ADAPSO wants 
you to know the facts. 

Return the coupon for a brochure that explains the risks of software 
piracy IPs free. And it may help you keep your job. 


Send this coupon or your business card for more information. 
Or call us at (703) 522-5055 and ask for Marilyn. 

ADAPS0 7 1300 North Seventeenth Street 7 Arlington 
Virginia 22209 ‘ 
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EXCEPTION HANDLING 


mov dx,offset disk_write_msg 

de_10: $disp ;disptay “Disk Write " or "Disk Read " 

$disp disk_err_msg ;display "error on drive x:" 

Ssetcsr <WIN J0P+2>,<WIN_LEFT+1> 

mov bx,save_di /look up which message to display 

mov bh,0 

shl bx,1 ;each address entry is 2 bytes long 

mov dx,disk_msg_tbltbx] 

$disp 

ret 

disk_err endp 

Start of general-purpose and library routines 

;insert console I/O routines 




include ce conio.asm 


CLR_WINDOW 

This function clears the error message window. 

Window position, size, and display attributes are set by equates. 


clr_window proc near 


mov 

mov 

mov 

mov 

mov 

mov 

mov 

int 

ret 

clr_window endp 


ch,WIN_TOP 

cl,WINJ.EFT 

dh,WIN_TOP + WJN_HIGH 

dl,WIN_LEFT + WIN_WIDE 

bh,WIN_ATTR 

a 1,0 ; AL=0 means clear window 

ah,6 /BIOS scrolt_window service 

10H 


SAVE_SCRN 

This function save's the application's screen 

and cursor position. Doesn't work for graphics-mode screens 


save_scrn proc 

near 


push 

ds 


push 

es 


mov 

bh,0 

/assume video page 0 

mov 

ah,3 


int 

10H 

/get cursor position 

mov 

cs:save_csr,dx 

/save for restore_scrn function 

int 

11H 

/locate video memory segment 

mov 

bx,0b800H 

/assume color card 

and 

ax,30H 


cmp 

ax,30H 


jne 

sc JO 


mov 

bx,0b000H 

/must be mono card 

sc_10: 



mov 

cs:scrn_seg,bx 

/save for restore_scrn function 

mov 

ds,bx 

/source is video memory 

mov 

si ,0 


push 

cs 

/destination is local scrn buffer 

pop 

es 


mov 

di, off set scrnjxif 


mov 

cx,2000 

/count of words on entire screen 

rep movsw 


pop 

es 


pop 

ds 


ret 



save_scrn endp 




RESTORE_SCRN 




this function 

restore's the application's screen 


and cursor position 


i 

, -estore_scrn proc near 


push 

ds 


push 

es 


mov 

dx,cs:save_csr 

/fetch application's cursor pos 



Cross Compiler 
68000 / 08 / 10/20 


Features: 

* Full, Standard C 

* Easy to Use Compiler Options 

* Complete User Documentation 

■ Global Code Optimization 

■ Optional Register Allocation 
Via Coloring 

* ROMable and Reentrant Code 

* Comprehensive Royalty Free 
Run-time Library 

* Floating Point Library Routines 

* Intermix MCC68K C with 
ASM68K Assembly Language or 
Microtec PAS88K Pascal 


The Microtec MCC68K C Cross Compiler 


fined in The C Programming 
Language by Kernighan and 
Ritchie with extensions. 
MCC68K emits highly optimized 
assembly language code for 
the Microtec ASM68K 


Host computers include: DEC VAX, DG MV- 


assembler. 

The Microtec MCC68X 
package includes the 
compiler, relocatable 
macro assembler, 


We're Functional and Fast and Serious 
about our products. We've been providing 
flexible and economical solutions for soft¬ 
ware developers since 1974. 


run-time li¬ 
brary, and 
compre¬ 
hensive 
user's 


Listing Intermixed with MCC88K 
C Source Line Number 


sales support - Quality, Compatil 


If you’re a serious software developer, shop- 


3930 Freedom Circle, Suite 101, Santa Clara, CA 95054 
Mailing Address: P.O. Box 60337, Sunnyvaie, CA 94088 

W//A MICROTEC ® 

W/m RESEARCH 


800 * 551 - 5554 . 

In CA call (408} 733-2919. 
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sf,offset sern 

tnov es,cs:scm_seg /destination is video jseoory 

mov 

mov cXjZOOO /count of words on entire screen 

rep movsw 


restore_scrn endp 


scrn_seg dw ? 
savejcsr dw ? 
scrnjxtf label word 

/used by save_scrn end restorejtcrn 

/local screen storage begins here 

codeseg ends 

end ce_test 


LISTING 3: CE 

CONIO.ASM 


General-purpose console I/O routines 
For Break Handler (BRKJTEST) & Critical Error Handier (CEJfEST 


GET_ICEY 

Clears the keyboard buffer, waits for a key and returns it in AL. 
Returns -<key> for extended ASCI! keystrokes 


/extended ASCII? 


done with the string? 


yes, exit 




The ultimate solution 

for Information interchange... 

The ultimate 9-track 
magnetic 
tape subsystem 
for the IBM-PC/XT/AT 
and compatibles! 

;;§^J 


f/ r/40‘ 






Supplied on a 5 1/4" diskette is the most compre¬ 
hensive set of software drivers and utilities available* 
Users have a choice between an installable I/O driver 
with modules to “Basic” and "C languages, or an 
MT-DOS device driver, which allows direct tape acces 
under any language supported by DOS 3.1. Also in¬ 
cluded is “ANSI,” a sophisticated file transfer utility 
“TAP” a comprehensive disk back-up and restore util 
ity and “TCMD” tape command, a valuable tool for ir 
specting tape data and format AH utilities are menu 
driven with help screens for user friendly operation. 

IDT manufactures the complete subsystem ,.. con¬ 
troller and tape drive. With a commitment to excel¬ 
lence, IDT staffs a complete customer service 
department, offering you assistance to assure top 


M 

ssHFi 


{819)587-0555 • TWX: (910) 335-1610 


(009) 5964538 * TO* (710) 833981 
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ACADD 

Workstation 


Computervision ’s 
Personal Designer 
is an adaptation 
for the IBM PC 
of the company’s 
minicomputer-based 
CADI) system. 


VICTOR E. WRIGHT 


he rapid growth of microcom¬ 
puter-based CAD has affected the 
traditional minicomputer worksta¬ 
tion market more than other micro ap¬ 
plications have upset their mainframe 
and minicomputer counterparts. Before 
the advent of microcomputer CAD, and 
for a long time after, CADD (computer- 
aided design and drafting) vendors en¬ 
joyed a comfortable market for their 
workstations. CADD was a high-profit 
industry, with room for new entrants. 

Without a doubt, microcomputer 
CAD has affected the sales of the large 
systems. Some of those large vendors 
have witnessed dwindling profits; others 
have all but disappeared. Many large 
vendors are just beginning to realize 
the potential of the personal computer 
and the reality of the demand for mi¬ 
crocomputer-based CADD systems. 

Computervision is one such CADD 
powerhouse that has entered the micro¬ 
computer market: the Personal Design¬ 
er package (a subset of its Computer 
Automated Design and Drafting System, 
or CADDS) is available through the 
firm’s Personal Systems Business Unit 
division. CADDS, developed over a peri¬ 
od of 15 years, has some 2,000 installa¬ 
tions. Computervision targets both exist¬ 
ing installations, and new users for sales 
of Personal Designer systems. Typically, 
Personal Designer is sold as a turnkey 
system, which includes the host PC/AT, 
Computervision’s version of a Vermont 
Microsystem, Inc. 8820 graphics control¬ 
ler (compatible with an IBM Profession¬ 
al Graphics Controller), a monitor, a 
Kurta series 1 or 2 digitizer, and soft¬ 
ware. However, the software can be 
purchased separately. For this review, 



the Personal Designer elements were 
tested on a 6-MHz AT, and on a Heath- 
kit H-248 (an 8-MHz AT compatible), us¬ 
ing Computervision s Advanced Graph¬ 
ics Board (a VMI 8820 with custom 
firmware) and an NEC Multisync moni¬ 
tor as the graphics display system. 

Personal Designer is a system of 
programs. The basic package is the mi- 
croCADDS Geometric Construction and 
Detailing program—GCD. The basic 
program can be extended with a num¬ 
ber of options. Surface modeling is pro¬ 
vided with the addition of the Surfaces 
program, finite element modeling with 
the Personal Designer Finite Element 
Modeler package, finite element analysis 
with the MSC/pal 2 package. Macro ex¬ 
tensions can be added with the User 
Programming Language (UPL) module, 
discussed later. Other similar systems 
available from Personal Systems Busi¬ 
ness Unit include Personal Machinist 
and Personal Architect. 

This is a true three-dimensional 
production drafting system, with a full 
set of design extensions. Models are 
wire-frame models, but the program 
generates surfaces, if the Surfaces mod¬ 
ule is installed. The generated surfaces 
can be shaded to produce highlighted 
three-dimensional models of the quality 
associated with much larger systems. 

The Personal Designer workstation 
can operate as a stand-alone unit, or it 
can be networked with a larger Compu¬ 
tervision system for file exchange, or it 
can be connected directly to a Com¬ 
putervision host machine. 

As configured on the distribution 
disks, the Personal Designer display 
consists of a graphics window, a com- 
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PHOTO 1: Sample Screen with Men u 


A Personal Designer wire-frame model is displayed with one 
of the menus. The model consists of curves and surfaces. 



The dimensioning facility is not associative. As the part is 
altered, the dimensions are not updated automatically. 


mand/prompt area across the top of the 
screen called the scrolling region, and a 
menu area on the right side (see photo 
1). The program can be configured to 
add a coordinate display area that tracks 
the cursor and a message area along 
the bottom of the display. 

The entire screen has a “graphics” 
look; that is, the hardware text font 
seen in the text windows of some CAD 
programs is not used here. The text 
used for command prompts and echoes 
is the same block font used when text 
is inserted in a drawing using the de¬ 
fault font. Similarly, the screen menu 
consists of icons, rather than a list of 
commands. In fact, the screen menu is 
a drawing that can be edited. 

The command area can be resized 
at any time, by dragging a window or 
by specifying the number of lines of 
text to be displayed. The command 
window can be sized to fill the screen 
or to display only a single line of text. 

The menu can be turned off and 
on with the pointing device. The menu 
includes an icon for turning itself off. 
When the menu is off, a single icon ap¬ 
pears in the scrolling region; selecting 
it turns the menu back on. The coordi¬ 
nate display is set to off by a flag in the 
configuration file. No command is pro¬ 
vided to toggle it off and on. 

Personal Designer is typical of CAD 
systems in that it operates in a loop. A 
command prompt, >>, is displayed in 
the scrolling region. The user enters a 
command that specifies what action is 
to occur, and where or how it is to oc¬ 
cur. Commands to be entered can be 
typed in from the keyboard, selected 
from the screen menu, or selected from 
a digitizer overlay. 


Most microcomputer-based CAD 
systems accept a command, then 
prompt the user for the parameters that 
are required to execute the command. 

A Personal Designer command is di¬ 
vided into two sections, the command 
section and the getdata section, sepa¬ 
rated by a delimiter, which is a co- 
lon(:). These two sections correspond 
to the commands and parameters of 
other systems, but are somewhat more 
complex. A command typically consists 
of a verb and a noun; optional modifi¬ 
ers can be used to select variations of a 
command, to control the display of the 
entity named, or to specify data that 
otherwise would have to be entered 
graphically. The getdata section consists 
of the prompts by the program, the 
graphic input, and optional references 
and masks. In addition, several getdata 
commands can be entered while another 
command is in progress. These getdata 
commands typically duplicate com¬ 
mands that can be entered directly at 
the command prompt, providing a 
method for nesting commands. 

If commands are typed in from the 
keyboard, the complex syntax requires 
more typing than is necessary with 
some other systems. By the same token, 
the complex syntax allows the entry of 
more precise commands. The use of 
verbs, nouns, and references often pro¬ 
vides several ways to construct or modi¬ 
fy a given entity. (References corre¬ 
spond to object snap modes in other 
systems of this type, and are discussed 
later in the article.) Masks provide a 
means of restricting the type of entities 
to which a command is applied. 

Entity masks are not used as com¬ 
monly in micro CAD systems as object 


snap modes are. As implemented in 
Personal Designer, they allow the user 
to specify the types of entities to be in¬ 
cluded in or excluded from a selection 
group. For example, the user can move 
all of the text in an area without dis¬ 
turbing the surrounding lines, circles, 
arcs, and surfaces simply by including 
the TEXT mask in the getdata portion 
of a MOV ENT command, and then 
windowing the entire area. Entity masks 
can be inclusive or exclusive. Continu¬ 
ing with the example, everything but 
the text in the same area can be moved 
by including the XTEXT mask in the 
getdata portion of the command. 

The entity masks are included to 
mask all entities, angular dimensions, 
arcs and circles, entities of specified 
colors, figures, labels, linear dimen¬ 
sions, lines, points, radial dimensions, 
line strings, text, and cross-hatching in 
the basic version. If the Surfaces mod¬ 
ule is included in the system, additional 
entity masks are provided for the vari¬ 
ous types of surfaces. 

The icons in the screen menu and 
the digitizer menu invoke commands 
complete with verbs, nouns, delimiters, 
references, and in some cases, masks. 
The menus are more easily learned 
than is the complete command syntax, 
but to realize the full potential of the 
program, a user really must learn the 
syntax. (See photo 2 for an example of 
an alternative menu.) In many cases, the 
order in which command elements are 
entered is not critical—the user is 
learning concepts, not rigid sequences. 
Once learned, this command syntax 
provides a more concise method of 
specifying complex actions than a 
simpler syntax can offer. 
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The Personal Designer drawing world is a true three-dimensional space. As many as 
256 different layers can be specified; these can be views or construction planes. 


THE DRAWING SPACE 

Personal Designer’s drawing world is 
on the order of 7.0 by 10 8 units along 
each of the three axes. This generous 
size drawing world certainly will be ad¬ 
equate for most drafting assignments. 
This limit is imposed intentionally to 
prevent problems associated with at¬ 
tempting to process zoom commands 
with out-of-range parameters. The limit 
was chosen to accommodate the type of 
design for which the program is used. 
(The author of the program is an air¬ 
craft designer.) The Personal Designer’s 
drawing world is truly three dimen¬ 
sional. Any entity can be positioned ar¬ 
bitrarily within the drawing space. 

The screen is a window into the 
system’s drawing world (see figure 1). 
This window initially is positioned so 
that the X and Y axes are in the plane 
of the screen, and the Z axis is normal 
to the screen. Entities entered graphi¬ 
cally are placed in the X-Y plane, with 
an elevation of 0. Entities can be en¬ 
tered at other locations by specifying 
the three coordinates on the command 
line instead of entering them graphi¬ 
cally, or by repositioning the coordinate 
system relative to the screen. 

Changing the current view reposi¬ 
tions the coordinate system. Six prede¬ 
fined views are available, which are 
numbered 1 through 6, and correspond 
to the top, front, right, bottom, left, and 
rear views of traditional orthographic 
drawings. Changing the view does not 
alter the current elevation, only the 
orientation of the coordinate system. 
The current elevation can be changed 
using the SELECT DEPTH command, 
which determines the distance of the 
current viewing plane from the origin 
of the coordinate system. The depth 
that is set with the SELECT command 
applies to all views, but both positive 
and negative depths can be set. Thus, 
two opposite faces of a cube centered 
on the origin can be drawn in the same 
view by selecting a positive and then a 
negative depth, or by selecting a posi¬ 
tive or a negative depth, and then se¬ 
lecting two opposite views in turn. 

With the use of references, entities 
can be entered with little attention to 
the current depth. For example, a line 
can be drawn between the ends of two 
other lines by using the END reference, 
regardless of view or current depth. 

When attaching new entities to en¬ 
tities that were constructed in the or¬ 
thographic views, it is often advisable to 
work in an inclined view, to insure that 
the correct entity or reference is select¬ 
ed. In the orthographic views, one en¬ 
tity is likely to be masked by another. 


As many as 32,000 views can be de¬ 
fined, including the six predefined 
views that were listed above. Defining a 
new view is interactive; the model 
space is rotated about the three axes 
until the view is suitable, and then a 
view number is assigned. After that the 
view can be recalled by number. 

A second method of defining views 
is useful when a model has been par¬ 
tially constructed. A view can be de¬ 
fined by selecting three entity refer¬ 
ences, such as the ends of the edges of 
a surface that is inclined in the current 
view. Personal Designer then rotates the 
drawing space so that the selected 
plane is parallel to the screen. Defining 
a view in this manner leaves the current 
elevation unchanged; the plane that is 
used to define the view may or may not 
lie at the current elevation. 

The user can define a construction 
plane, which provides a local coordi¬ 
nate system. A construction plane, 
called CPLANE by Computervision, is 
defined by digitizing entity references, 
such as intersections, origins, and ends. 
The first point selected is the construc¬ 
tion plane’s origin; the second defines 
the X axis; and the third defines the Y 
axis. A construction plane has an asso¬ 
ciated view, although not every view 
need have an associated construction 
plane. Up to 32,000 construction planes 


can be defined, but the numbers as¬ 
signed are in the same series as the 
views. The allowed views include those 
associated with construction planes. 

Once defined, a construction plane 
can be activated with the SELECT com¬ 
mand, and geometry can be entered di¬ 
rectly on the plane, regardless of the 
current elevation. A construction plane 
can be activated without restoring the 
associated view, which can lead to un¬ 
expected results while learning to use 
the system. If a plane is activated, and 
the user wishes to draw in a true view, 
the associated view should be restored 
as well. However, the ability to activate 
a construction plane without restoring 
the associated view allows the user to 
place geometry on an inclined plane 
while referring to another plane in true 
view. This facility proves to be an ex¬ 
tremely useful one. Because Personal 
Designer models are wire-frame mod¬ 
els, it is easy to become disoriented and 
construction planes help ensure that 
geometry is placed as intended. 

In Computervision terminology, a 
graphic entity is anything that can be in¬ 
serted into a drawing. The most funda¬ 
mental entities are simple entities— 
lines, circles, arcs, and points. A string 
is a compound entity, consisting of sev¬ 
eral simple entities that are connected 
end to end. As far as the user is con- 
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Read what they’re saying about 
this new concept in prototyping 
and demo-making: 

“A winner right out of the 
starting gate. After you use 
DEMO once, you’ll wonder how 
you got along without it.” 

— PC Magazine, 4/29/86 

“Everybody who writes 
software, either commercially 
or for in-house applications, 
should immediately order a 
copy. Period. No exceptions.” 

— Soft-letter, 4/20/86 

“Its low price, superb 
performance, and range of 
applications practically 
guarantee that it will be widely 
used. Four Floppy Rating (8.0)” 

— InfoWorld, 3/31/86 

“Apparently has a hit on its 
hands with... a development 
tool for personal computer 
software that has won rave 
reviews from early users.” 

— Computerworld, 4/7/86 

“A gem.” 

-PC Week, 3/18/86 


Product of the Month 

— PC Tech Journal, 3/86 




Monin g* 


Thousands of developers are de¬ 
signing better products faster and 
producing more effective demon¬ 
strations using Dan Bricklin’s Demo 
Program. You can, too. Act now! 


■ ONLY $74.95 
IBS 617-332-2240 


Massachusetts residents add $3.75. Outside of the 
U.S.A. add $15.00. 



Requires 256k IBM PC/compatible, DOS 2.0 or 
later. Supports Monochrome, Color/graphics, and 
EGA Adaptors (text mode only). 


SOFTWARE 

GARDEN 


Dept. T-2 

P.O. Box 373, Newton Highlands, MA 02161 
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cerned, however, a compound entity is 
still a single graphic entity. 

Text, or lettering, is a graphics enti¬ 
ty. Two text fonts are included with the 
system, but instructions for creating and 
compiling additional fonts are included 
in the manuals. Dimensions are also 
graphic entities. The system calculates 
dimensions and inserts them as entities, 
but they are not associative dimensions 
in the current version. If a dimensioned 
line is trimmed, or stretched, the di¬ 
mension is not changed automatically. 
Dimensions can be exploded or in¬ 
serted as components if desired. 

The Surfaces package adds three 
additional entities for surface modeling: 
C-poles, S-poles, and planes. C-poles de¬ 
fine the edges of complex or simple 
surfaces, while S-poles are the actual 
surface entities. Planes are not actually 
drawing entities, but construction aids. 

A C-pole is a form of curve; curves 
also include lines, circles, and arcs, but 
not strings. In other packages, C-poles 
are called Bezier curves, after P. Bezier 
who developed this method of repre¬ 
senting curves. A C-pole is defined 
graphically by the position of control 
points called poles, which also form the 
vertices of the controlling polygon. The 
position of each pole is represented in 
the drawing database as a coefficient in 
a polynomial equation, but C-poles are 
entered graphically by picking the loca¬ 
tions of the control points. The pro¬ 
gram displays the controlling polygon 
as the C-pole is entered. The control¬ 
ling polygon usually disappears after 
the next screen repaint, but it can be 
redisplayed if desired. 

Personal Designer’s one surface en¬ 
tity, an S-pole, is similar to a C-pole, in 
that its shape is controlled by poles and 
a controlling polygon. The S-Pole can 
be created by digitizing the poles di¬ 
rectly; it also can be created by digitiz¬ 
ing four curves bounding a region. An 
S-pole can be flat, curved in one direc¬ 
tion only, or arbitrarily curved. 

In Computervision terminology, a 
drawing is a part. One part can be in¬ 
serted into another part; that is, a draw¬ 
ing can be inserted into another draw¬ 
ing. A part can be inserted either as a 
part or as a figure. These two terms 
correspond to block or symbol defini¬ 
tions and block or symbol references. 
These features allow the user to create 
a comprehensive symbol library. 

DRAWING AIDS 

Personal Designer provides most of the 
expected drawing aids, a few not com¬ 
monly found in microcomputer systems 
and a few with obvious weaknesses. 


The coordinate display tracks the 
cursor location and is one of Personal 
Designer’s weaker features. The first 
drawback is that the coordinate display 
must be enabled or disabled by chang¬ 
ing a flag in the configuration file. 

The second is that the coordinate 
display reflects the actual location of the 
cursor, regardless of whether or not the 
program is set to snap to a grid. The 
grid, a grid of dots, indicates the loca¬ 
tions to which picks will snap. A sepa¬ 
rate command to set an invisible snap 
grid is not available. 

The grid can be turned on and off 
with a command verb, noun, and mod¬ 
ifier, or with a getdata command. In 
other words, it can be disabled and 
enabled within other commands by typ¬ 
ing the getdata commands, GOFF and 
GON. Turning the grid off does not re¬ 
move it from the screen, so its presence 
does not indicate whether or not the 
next pick will snap to the grid. A screen 
repaint must be executed to remove the 
grid once it is turned off. 

An undesirable feature of Personal 
Designer is that the grid does not rotate 
with the coordinate system. If the view 
is changed to an isometric view, the 
grid does not become an isometric 
grid. It remains a rectangular grid, and 
does not line up with the model. 

When the grid is on, it is displayed, 
regardless of the current zoom ratio. To 
avoid obscuring the drawing with a too- 
closely spaced grid, the program scales 
the grid when the zoom ratio is too 
high. Each time the screen is repainted, 
the scaling factor is displayed, if it is 
greater than 1, with an annoying beep. 
Iterating toward a new view is a noisy 
process if the grid is on. The grid can 
be easily repositioned and it can be set 
to arbitrary aspect ratios. 

Instead of an ORTHO mode that 
can be turned on and off, Personal De¬ 
signer provides VER and HOR getdata 
commands. Both the screen and digi¬ 
tizer menus provide icons for vertical 
and horizontal lines; the icons include 
VER and HOR modifiers in the com¬ 
mand, before the delimiter. 

In fact, the command format is a 
drawing aid. The command : getdata 
format allows commands to be tailored 
to the task at hand (see figure 2). The 
ability to enter getdata commands al¬ 
lows commands to be nested, in effect. 
The active command can be repeated 
by signalling the program to restart the 
getdata portion of the command with¬ 
out terminating and reentering the 
command portion. 

The manual describes the use of 
construction lines in the context of 
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Is Your Modem 
Holding Ybu Up? 

Fare it if vnnr mnHpm i<i ton slow 


Face it, if your modem is too slow 
you're spending too much time wait 
ing and too much money on tele¬ 
phone charges. If your modem is 
faster than you need, you bought 
too much modem. 

In either case, you're being 
held up 


$8.25 




1 


2400 


$4.12 


2X2400 


$1.03 


2X9600 


AST Offers 
A Variety Of 
Hayes™-Com- 
patible Modems 
With Speeds 
From 1200 to 
19,200 bps. Select 
an AST modem 
whose speed 
matches the way 
you work. You'll 
save on the price 
of the modem 
and you'll save 
on your phone 
bill every month. 


The cost of sending 200 
pages (approximately 
360 kb or 1 floppy 
diskette) over telephone 
lines at $20/hour 
Imagine the savings over 
a year! 



Don't Buy 
More Modem 
Than You Need. 

If you only use a 

modem for interactive services, like 
OAG and CompuServe, a 1200 bps 
modem is fine. The AST-1200™ is for 
you. It's a reliable, low-cost, full- 
featured modem. 

But, if you use a modem to trans¬ 
fer files, in addition to using inter¬ 
active services, you want more 
speed. File transfers take time. And 
the more data you transfer the faster 
your modem should be. 

Time Is Money. Especially when 
you're using telephone lines. And 



there comes a 

point when the added cost of 
a faster modem is less than the added 
cost on your monthly phone bill. 

How Much Modem Should 
You Buy? It depends on your needs. 
The AST-2400™ is a good choice for 
occasional file transfers. And it's 
price competitive with many popu¬ 
lar 1200 bps modems. 

Fast, Faster... 

Fastest. If you regu¬ 
larly transfer files you 
need an even faster 
modem. 

And for downloading 
software, transferring graphics 
files or sending financial trans¬ 
actions, insurance claims or 
electronic orders; you need 
guaranteed error-free 
throughput. 

You need the AST-2X2400™ or 
the AST-2X9600™ 

The AST-2X2400 is a 2400 bps 
modem that achieves throughput 
speeds of up to 4800 bps with 
advanced data compression tech¬ 
niques. While the AST-2X9600 
sizzles with speed at a throughput 

Internal PC Modems. AST modems are also available 
as PC boards. 


level of 

19,200 bps with data com¬ 
pression. And each employs error 
correction, ensuring data integrity 
over dial-up, as well as leased lines. 
Get AST's FREE Modem Selec¬ 
tion Guide. Just send the 
coupon to AST Research, 
Inc., 2121 Alton Ave., 
Irvine, CA 92714- 
4992. Or call (714) 
863-1480. 




Yes, Send Me 
AST's FREE Modem 
Selection Guide, Today! 
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Company- 


Address. 


City/State/Zip_ 
Telephone_ 
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AST products are marketed worldwide-in Europe call: 44 1 
568 4350; in the Far East call: 852 0499 9113; in Canada call: 
416 826 7514. AST registered and AST-1200, AST-2400, AST- 
2X2400 and AST-2X9600 trademarks of AST Research, Inc. 

Hayes trademark of Hayes 
Microcomputer Products, 


Copyright ©1987AST 
Research, Inc. All rights 
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BASIC 

Programmers 

Memory—Resident BASIC 

Stay-Res lets you pop up compiled BASIC pro¬ 
grams. Select your hot key or pop them up with 
a POKE. Automatic screen save/restore. Add our 
EMS/disk module (for DOS 3 +) and programs 
use only 7K of DOS memory - the rest is stored in 
Expanded Memory or disk. Stay-Res includes a 
true SHELL facility allowing you to SHELL ANY 
PROGRAM, even other BASIC programs, before or 
instead of becoming memory-resident. Requires 
IBM or Microsoft compiler (QB2 needs DOS 3+). 
Only $95. Add $50 for EMS/disk module. 

MACH 2 Turbocharges BASIC 

Use our assembler subroutines to boost program 
speed many times. Instant screen displays and 
pop-up windows when compiled. No 64K limit - 
use all avail. DOS memory for strings /numbers. 
Store, search, sort strings at assembler speed. 
Controlled input routine uses standard edit keys & 
ignores^C 8TBrk. Print using for numbers up to 
6 times faster than BASIC. Read & write files fast 
as DOS. Much, much more. Assembler source 
code available. Only $75. 

Know Thy PC 

With Peeks ’n Pokes you can read & change 
system configuration from your program. Read 
CMOS chip on AT. Unprotect IBM/GW-BASIC 
pgms saved with “p” option. Plug characters in¬ 
to k’board buffer. Read/change k’board status. 
Read printer status - no more timeouts. Use 4 
printers as LPT1. Swap printers, monitors, COM 
ports. Read monitor/COM^status. Boot system 3 
ways from BASIC. Disabled &"Brk. Find more 
Peeks & Pokes. Much, much more. All BASIC & 
most assembler source code included. Only $45. 

Indispensable Utilities 

The Inside Track lets you load and execute large 
EXE files faster than DOS. DOS / BIOS calls & in¬ 
terrupts from BASIC. Limit memory used by com¬ 
piled programs to eliminate Command.com re¬ 
load. Copy protect a diskette. Boot system 3 ways 
from DOS. Memory map + summary of most 
common BIOS calls, including EGA. Control 
k’board state - force Caps Lock, Num Lock - disable 
"C,~Brk and Ctrl-Alt-Del. Program tips. Much, 
much more. All source code included. Only $65. 

Money-Back Guarantee 

Call for details on 30-day money-back perfor¬ 
mance guarantee. Our software is not copy pro¬ 
tected. No royalties when you use our subroutines 
in compiled programs. Compatible with IBM/GW- 
BASIC, QuickBASIC 1 & 2, BASCOM 1 & 2, MS 
5.36. System Requirements: 

• IBM PC, XT, AT or compatible 

• DOS2+ (Stay-Res EMS/disk requires 3+). 

• Stay-Res with QuickBASIC 2 needs DOS 3 +. 

Order Now 800-922-3383 

We welcome VISA / MC. COD in US only - add $3. 
Shipping: US $3/order. Canada - $5 for 1 or 2 
pkgs. Add $2 each addt’l. Elsewhere - $18 for 1 or 
2 pkgs. Add $7 each addt’l. In Georgia add tax and 
call 404-973-9272. Stay-Res/Mach 2 demo 
available - send $5 check. Refunded on direct 
purchase. 

MicroHelp, Inc. 

2220 Carlyle Drive 
Marietta GA 30062 
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FIGURE 2: Diagram of Command Structure 
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The syntax consists of a command section and a getdata section, separated by a 
colon. A command typically consists of a verb and a noun, with optional modifiers. 


drawing aids. Personal Designer, how¬ 
ever, does not provide a distinct entity 
type for construction lines. Instead, the 
manual advises the user to set up a 
layer for construction lines and then to 
use a different line font. 

Personal Designer includes the ex¬ 
pected display controls for changing the 
scale of the display, panning the display, 
and controlling the visibility of groups 
of entities. The ZOOM command allows 
the display to be enlarged or reduced, 
relative to the current display or to the 
original drawing display. A command 
modifier fills the screen with the cur¬ 
rent drawing extents, and another mod¬ 
ifier allows specification of the display 
with a zoom window. The previous dis¬ 
play cannot be recalled, but the modifi¬ 
ers UP and DOWN allow enlarging and 
reducing the display by the same factor: 
ZOOM UP 2 and ZOOM DOWN 2 pro¬ 
duce complementary effects. 

All of the commands can be nested 
in other ones by entering their corre¬ 
sponding getdata commands; for exam¬ 
ple, ZWIN executes a zoom window 
and ZALL executes zoom all. The opera¬ 
tion of getdata zoom commands is un¬ 
nerving at first; if the end of a line is 
picked while zoomed in, and ZALL is 
entered, the rubberband cursor does 
not remain attached to the original pick. 
However, the line appears correctly 
when the second point is picked. 

The drawing is panned (or scrolled 
in Computervision terminology) using 
the SCROLL command. The viewing 
window can be moved a half-screen at a 
time with the modifiers, DOWN, LEFT, 
RIGHT, and UP, or the pointing device 
can be used to digitize a new view cen¬ 
ter or a scroll vector. 

Personal Designer provides 256 
numbered layers for visibility control. 


English names or aliases are not sup¬ 
ported, so that a standard layering 
scheme is advisable, as pointed out in 
the manual. Layers are controlled using 
the ECHO command, which turns layers 
on and off, and displays which layers 
contain entities. A new active, or cur¬ 
rent, layer is designated using the 
SELECT command verb. 

Colors and line fonts are not tied 
to layers. Any entity can be assigned a 
color and line font independently of the 
layer to which it is assigned. 

The ability to display three-dimen¬ 
sional drawings in perspective views is 
missing from most micro CAD systems. 
Personal Designer can create a perspec¬ 
tive view of a model in any defined 
view. The program produces a reason¬ 
able perspective automatically, yet al¬ 
lows the user to control the perspective 
view parameters if desired. 

The perspective feature can pro¬ 
duce some surprising results, but they 
are usually due to losing track of the 
orientation of the model in the current 
view, which is easy to do with wire¬ 
frame models. However, when properly 
used, the perspective feature produces 
pleasing perspective views as quickly as 
the screen is repainted. 

THE CREATIVE PROCESS 

Drawings and models are created by 
inserting entities, which are named with 
the noun in the command; for example, 
the sequence INS LIN:getdata inserts a 
line, or a series of line segments. Modi¬ 
fiers then can be entered following the 
noun to specify the entity more precise¬ 
ly; the sequence INS LIN VER:getdata 
inserts a vertical line (vertical in the 
current view, not necessarily in the 
model space). Figure 2 gives an exam¬ 
ple of the command structure. 
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that don’t use our new 
"VEGA Deluxe EGAcard. 


¥ 


Pretty soon, this " WP J| 

might become standard WL 

computer equipment. ^ JM 

Unless, of course, our VEGA Deluxe : 

card does first. 

And that’s a distinct possibility. After all, this short-card 
video adapter offers 37% higher screen resolution than standard EGA cards. 

Visualize it: your existing software sharper and clearer by more than a third. 
Programs like Lotus 1-2-3 and Symphony, with 132 columns and 43 lines. Microsoft 
Windows in 640 x 480, too. And AutoCAD. As well as EASYCAD, EGA Paint, GEM, 
Dr. Halo II, InA-Vision,Windows Draw, Windows Graph, and much more. 

In fact, with all this information on the saeen, there’s only one thing there’s less of. 

Strain on your eyes. 

That’s because the VEGA Deluxe gives you both 640 x 480 and 752x410 reso¬ 
lution. (Of course, for more than 640 x 350, the VEGA Deluxe requires a Multisync" 


Valent.) 

e VEGA Deluxe is also compatible with every other 
standard: EGA, CGA, Hercules and MDA. And when 
vith a compatible monitor, it automatically selects 
_i mode is right for your software’s needs. 
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^ At Video Seven, we’ve sold over 200,000 EGA cards 
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difference for yourself, just call 1-800-238-0101 for the name of the Video Seven 
dealer nearest you. (In California, call 1-800-962-5700.) 

The VEGA Deluxe. It puts everything in proper 


Video Seven Inc., 46335 Landing Parkway, 
Fremont, CA 94538. 



We make a (Mr difference. 



NEC Home Electronics (USA) Inc., EASYCAD—Evolution Computing, EGA Paint—Rix SoftWorks Inc., GEM-Digital Research Corp., Dr. Halo—Media Cybernetics, InAVision, 
Windows Draw, Windows Graph—Micrografx Inc.; Registered trademarks: Video Seven—Video Seven Inc., Lotus 1-2-3, Symphony—Lotus Development Corp., Microsoft—Microsoft Corp. 
Video Seven reserves the right to change specifications without notice. 
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A series of similar entities can be 
inserted by repeating only the getdata 
section of the command. This is accom¬ 
plished by entering a colon, an optional 
modifier, and another colon. 

It should be noted that, although 
Personal Designer is a full three-dimen¬ 
sional system, no three-dimensional 
primitive objects are available. The set 
of entities created with the INSERT 
command does not include cubes and 
spheres. Three-dimensional models are 
created with curves (including lines) 
and/or surfaces. Although it would be a 
waste of the program, Personal Design¬ 
er can be used strictly as a two-dimen¬ 
sional drafting package. 

Creating a three-dimensional mod¬ 
el from two-dimensional primitives re¬ 
quires a fair amount of navigation of 
the drawing space, by changing views, 
the current elevation, and the current 
construction plane. Personal Designer 
provides only minimal information on 
the screen, aside from the model itself. 
The coordinate display is available, and 
the construction plane coordinate sys¬ 
tem axes can be echoed if desired. Ad¬ 
ditional information is available from 
the system via the LIST command, how¬ 
ever, the designer must learn to keep 
track of the orientation of the model 
views in the drawing space. 


The references points available 
when drawing (see figure 3) corre¬ 
spond to object snap modes of other 
systems. Personal Designer’s references 
include chains of entities connected 
end to end, temporary origins, digitized 
points, ends of entities, groups of enti¬ 
ties, intersections of entities, apparent 
intersections, the last coordinate en¬ 
tered, index pointers, the axes of the 
model, origins of entities (centers and 
midpoints), points, the axes of the 
screen coordinate system, and windows. 

Construction lines are also essen¬ 
tial to the creation of complex models. 
Although a model can be constructed 
simply by entering coordinate data from 
the keyboard, this requires that a sub¬ 
stantial amount of work be done before 
sitting down at the terminal. It is easier 
to rough out an object with construc¬ 
tion lines, then use the construction 
line references for the creation of the 
model. Often it is easier to insert an en¬ 
tity into an easily established location, 
and then move it, than to create it in 
the desired location. 

Many model components can be 
created by first drawing a cross section, 
then projecting the cross section along 
an axis, using the PROJ command. One 
or more entities are selected, then the 
axis of projection is entered. The axis 


DOUBLE 

YOUR STORAGE CAPACITY 


The new PERSTOR 200 
Series Double Capacity 
Controllers increase 
the storage capacity of 
your ST506/412 Win¬ 
chester hard disks by 90% or more. 
Advanced RLL encoding technology is 
used to increase data transfer rate to 9 
and 10 megabits per second, and a 56 


bit error correction 
code is used to assure 
data integrity. What’s 
more, it works with both 
RLL and MFM drives 
with plated or oxide media* 

To place an order or become a dealer 
call (602) 948-7313. 



PERSTO R 

Sensible solutions for your hard disk problems. 


Systems and Software, Inc. 

7825 East Redfield Road 
Scottsdale, Arizona 85260 

*call for specific drives. 
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can be entered by typing the coordi¬ 
nates in at the keyboard, by picking two 
points graphically, or by picking refer¬ 
ences in the existing geometry. 

Personal Designer also includes a 
complete selection of editing com¬ 
mands. Entities can be deleted, moved, 
trimmed, stretched, mirrored, and ro¬ 
tated. A CHANGE verb is provided to 
change colors, fonts, text attributes, 
string attributes, and entity groups. 

If symbol libraries are considered 
useful in two-dimensional drafting pro¬ 
grams, they are essential to Personal 
Designer. Creating three-dimensional 
models is much more complicated and 
time-consuming than creating two- 
dimensional drawings. Thus, it is neces¬ 
sary to maintain libraries of parts for 
use in assembly drawings. 

A part is created with the use of 
the CONSTRUCT command verb, which 
requests a filing name, selection of the 
component entities, and an origin. Parts 
are automatically written to disk files, 
and the original components are not 
erased from the drawing. 

Inserting a part into a Personal De¬ 
signer model is accomplished using the 
INSERT command verb. This operation 
can be as simple as in a typical two-di¬ 
mensional part or considerably more 
involved. If the correct view and eleva¬ 
tion is selected before the part is in¬ 
serted, and the scale of the pan is cor¬ 
rect, it may be sufficient to specify the 
insertion point. If not, Personal Design¬ 
er permits the user to specify the orien¬ 
tation of the part: the view of the part 
being inserted and the view of the 
model into which it is inserted, the an¬ 
gle of the inserted part’s X axis to the X 
axis of the current view or construction 
plane, a new X axis for the inserted 
part, layering specifications, grouping 
specifications, and scale along each of 
the three axes, X, Y, and Z. 

Parts can be inserted as parts or as 
figures. If a part is inserted as a part, its 
elements can be edited; once inserted, 
the part is no longer a single entity. 

If inserted as a figure, a part re¬ 
mains a single entity and cannot be 
edited. An additional feature is that fig¬ 
ures are updated in all drawings when 
the original is modified. If a part is in¬ 
serted as a figure, it can still be reduced 
to simpler components, which can then 
be edited. The EXPLODE command 
works on figures, strings, arcs, cross- 
hatching, and dimensions. 

FITTING IN THE DETAIL 

Detailing is the process of turning the 
design drawing or model into a docu¬ 
ment that others can use. Many design- 
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KNOWLEDGEMAN/2 
LETS YOU GET TODAY’S WORK DONE 
AND PLAN FOR TOMORROW. 


KnowledgeMan/2,® the most advanced 
business software available, lets you be more 
productive than ever before and in less time. 

These powerful business 
capabilities, tightly fused 
into a single program, work 
together for you: 

□ Relational data manage¬ 
ment □ Spur-of-the- 
□ Spreadsheets 
psis □ Forms manage¬ 
ment □ Programming language 
□ Options for creating graphs, processing 
text, generating reports, painting forms, 
mouse processing and remote communica¬ 
tions. 



moment me 
□ 


KnowledgeMan/2 s four user interfaces 
make it easy for you... and all your business 
people... to work with KnowledgeMan/2: 

□ Menus, help screens and easy-to-use 
documentation guide your every step, if 


you’re just beginning. 

□ Direct commands for the power usei; with 
help available when you want it 

□ K-Chat the optional natural language 
interface, for asking for information in 
plain English. 

□ Procedural programming for the advanced 
user 

Get KnowledgeMan/2 working for you 
today. And start planning for tomorrow. 

KnowledgeMan/2 is available for the IBM 
PC, PC/XX PC/AT and compatibles. Multi¬ 
user versions are offered for the DEC VAX 
system and 3Com, Novell and IBM PC local 
area networks. 

Your local mdbs sales representative can 
provide additional information. For the 
location of the sales office nearest you, call 
or write mdbs. 

mdbs and KnowledgeMan/2 are registered trademarks and K-Chat a trademark 
of mdbs, Inc. “VAX” is a registered trademark of Digital Equipment;“PC/XT” 
and “PC/AT” of IBM Corp.; 3Com of 3Com Corp.; Novell of Novell, Inc. 


/ ir <g 

mdbs/Marketing and Sales • PO. Box 248 • Lafayette, IN 47902 • 800/344-5832 • 317/463-2581 (Indiana, Canada) -MBI 
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References correspond to object snap modes. An apparent intersection moves de¬ 
pending on the current angle of view; the actual intersection remains constant. 


ers feel that the design work is done 
when the first sketch is complete, and, 
indeed, many engineering departments 
rely upon detailers to turn the sketch 
into working drawings. 

Personal Designer provides an ex¬ 
cellent automatic dimensioning facility 
to handle detailing. The program re¬ 
quests the two entities or references 
that will be dimensioned, and the loca¬ 
tion of the dimension line. It then cal¬ 
culates the dimension value and inserts 
a dimension entity, which includes the 
dimension text, the witness lines, the 
dimension line, and the arrowheads. As 
with the other commands, modifiers are 
used to specify the appearance of di¬ 
mensions. The user has control over 
the alignment of the dimension line; 
text angle, height, and width; size and 
orientation of arrowheads; precision of 
dimension values; display of witness 
lines; and visibility of dimensions. Simi¬ 
lar control is available over both linear, 
angular, radial, and point ( X , Y, Z coor¬ 
dinate) dimensions. 

By default, dimensions are dis¬ 
played only in the view in which they 
are inserted. Modifiers are provided to 
toggle this feature. Visibility is tied to 
individual dimensions. Thus, some di¬ 
mensions can be displayed in all views 
and others in specific views as desired. 


Soft *Rite » LANbasic! 

Soft*Rite announces a Superior three-part programmer’s tool. 
Microsoft BASIC™ compatible in every place that counts. * 


LAN screen 

LANbasic 

LANdbase 

LANscreen makes the burden of defin¬ 
ing your database record structures one 
that you will look forward to instead of 
dread. Standard fields and types such 
as “Money”, “Telephone” and “Date” are 
one keystroke to generate. As many as 

255 database structures can be related 
to a single screen! Segmented data 
input can be done automatically by edit¬ 
ing the field display. Part numbers with 
spaces or dashes and slashes are auto¬ 
matically parsed down to the essential 
raw data. Definable Upper and Lower 
limits for numeric inputs along with 
ACCEPT/EXCEPT input filters are stand¬ 
ard features. Screen Mask generation is 
dorre with a “freestroke” approach. You 
may put mask elements and data 
input/output cells wherever you wish. 
COLOR them too! EGA support too! 

‘Drivers Installed for IBM PC-NET/MS-NET 

LANbasic is your own personal solution to 
powerfull data manipulation. How many times 
have you got excited over some new “total” 
database package only to find out (after 
spending a fair amount of time and money) 
that you were stuck in some corner, unable to 
do some function that has become standard 
in “In Business for Money’s” Basic? The 
manual is 400 pages long, so we cannot fully 
describe all the features, but here are a few in 
ADDITION to the ones you are now used to: 

★ COMDATA$ 14 common areas ALWAYS 
available to inside or outside, chained or 
linked programs ★ Re-assignable printer 
ports LPT1 -LPT4 ★ Generic filename use that 
allows file and database locations to be re¬ 
defined outside of basic in a user-created 
REDIRECTOR file, to ease multi-user system 
configuation ★ USESCREEN,< 1 -16> ★ 
SCREEN IN PUT, <anyfield > ★ SCREENOUT- 
PUT,<anyfield> ★ OPENDB, < remote or 
local database manager> ★ 

DBGET,<variable from DBM, automatically 
defines and dimensions in LAN basic> ★ 
DBPUT, <same> 

LANdbase is the home for your data. 
LANbasic calls are coupled to LANd¬ 
base via network comunications (PCnet 
or ?). A single keyvalue and function 
number will return a record. Multiuser 
record locking is handled by simply put¬ 
ting an ‘X’ after the read call. (i.e. 
RDDBEQUX,<argument>. Automatic 
“health checking” to warn you of poor 
hardware performance and lost or frag¬ 
mented data. “Paranoid” mode of opera¬ 
tion where files not accessed for some 
time will be closed and reopened to 
flush buffers and insure integrity. Pass¬ 
word, Userlevel and Data encryption 
functions. Several DBM’s can be 
installed in the network system to i 

improve performance and reliability. Tog¬ 
gle mode screen (printer) reporting to 
record log-on or other access activites. 

Bill Fairman’s tried and proven true C- 
Tree(c) data management product. 


Soft*Rite Multi-User Programming Tools 
15381 Chemical Lane, Huntington Beach, CA. 92649 

(714) 898-0525 
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Personal Designer’s cross-hatching 
feature is simplistic. Cross-hatching pat¬ 
terns consist of parallel lines; the user 
can specify the line spacing and the an¬ 
gle. Unlike most CAD packages, cross- 
hatching can be inserted in areas 
bounded by entities that do not meet 
precisely; a tolerance for the gap can be 
specified in the command. Hatching is 
visible in all views, a feature that can be 
used to aid in maintaining orientation. 
The ability to cross-hatch in areas that 
are not completely bounded is conven¬ 
ient, but the lack of variation in cross- 
hatching is especially limiting for me¬ 
chanical designers and is a design re¬ 
striction that should not be present in a 
package of this complexity. 

The text handling available in Per¬ 
sonal Designer is as powerful as cross- 
hatching is weak. Several commands are 
devoted to text. Labels are text entities 
with leaders. The text entry can consist 
of as many as 1,000 characters, and it 
can contain embedded control charac¬ 
ters. The angle, height, width, and line 
spacing of the text can be specified. The 
leader of a label must begin on an enti¬ 
ty, as the label is attached to the entity. 
However, the entity can be deleted 
without deleting the attached labels. 

Notes or other text that are not at¬ 
tached to specific entities are entered as 


TEXT. Using control characters, text 
strings can be split into lines, displayed 
in an alternate font, boxed, changed in 
height, superscripted, and subscripted. 

For standard notes, specifications 
on drawings, or simply convenience, 
the INS TFILE command is an invalu¬ 
able tool. This command reads into the 
drawing a text file that has been created 
with a text editor or word processor in 
a nondocument mode. Each line in the 
disk file is inserted as a single text 
string, as would be entered otherwise 
with the INSERT TEXT command. 
Therefore, each line in the file becomes 
a separate entity in the drawing. 

The INS TFILE command does not 
allow the use of modifiers as does the 
INSERT TEXT command. Instead, the 
SELECT TEXT command must be used 
to predetermine the text characteristics, 
if they are to differ from the defaults. 
SELECT TEXT can also be used to de¬ 
fine text characteristics before using 
INSERT TEXT. All text characteristics 
and the text itself can be edited using 
the CHANGE TEXT command. 

The property feature provides the 
user with a mechanism for producing 
documents such as bills of materials 
from drawings, more or less automati¬ 
cally, and for producing schedules on 
drawings. Properties (nongraphic attri- 
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butes) can be attached to entities, both 
figures and primitives. 

Properties are not defined as part 
of the entity definition, as are attributes 
in some systems, but they are attached 
to entities on an individual basis. Since 
properties can be attached to primitives, 
one-of-a-kind objects can be placed in a 
bill of materials without having to first 
turn them into symbols. 

A property has a name and a value. 
The value can be text or numeric with 
text as the default. A single invocation 
of the INS PROP command inserts one 
name value pair, one or more times. An 
arbitrary number of properties can be 
attached to an entity. 

An external utility, EXTRACT, ex¬ 
tracts properties from a drawing file. 
This utility scans the drawing database 
and creates a text file with entry for 
each property extracted. If the property 
value contains more than one line, the 
entry in the text file will contain a cor¬ 
responding number of lines. 

The property feature is intended 
for use with a text editor or database 
management program. However, if a 
property value contains more than one 
field in terms of content, it is still 
treated as a single field by the EXTRACT 
utility. Using a text editor to transform 
the extract file into a document is a 
relatively straightforward procedure. 
Importing the same file into a database 
management system will require more 
effort, unless each name value pair con¬ 
tains only a single field. 

SURFACE MODELING 

As mentioned previously, the Surfaces 
module is an optional addition to the 
GCD package that includes both entities 
and commands. GCD supports the crea¬ 
tion of wire-frame models; the drawing 
database contains entities that represent 
the edges of surfaces. In GCD, no infor¬ 
mation about the surfaces themselves is 
recorded if only the basic features are 
used. Thus, wire frame models are in¬ 
herently transparent. 

The Surfaces package thus adds the 
capability of recording information 
about the surfaces themselves. With this 
program option installed, a Personal 
Designer drawing database can contain 
information about the boundaries of a 
surface and the shape of the surface be¬ 
tween those boundaries. 

Surfaces adds only a single surface 
entity, the S-pole; however, it adds a 
number of commands for the creation 
and manipulation of S-poles. Two basic 
methods of creating surfaces are pro¬ 
vided—inserting and smoothing. To 
INSERT a surface requires direct input 
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of the controlling polygon; to SMOOTH 
a surface means that the system infers 
the controlling polygon from existing 
contiguous boundary curves. 

Several methods are available for 
generating surfaces. Using a circle as an 
example, a sphere can be generated by 
rotating the circle around an axis. Alter¬ 
natively, a cylinder can be generated by 
projecting the circle along a vector. 
Drawing straight lines between corre¬ 
sponding points of two curves is yet 
another way to generate a surface. 

The general surface is bounded by 
curves on four sides and is curved in 
both directions. It can be created di¬ 
rectly or inferred from existing curves. 
Although the shape of single surface 
patches is limited, an arbitrary number 
of them can be connected to create ar¬ 
bitrarily complex surfaces. 

Surface models can be created 
without first creating a wire-frame 
model—but it requires a great deal of 
planning and thought. Most designers 
are well-advised to build a wire-frame 
model and then add the skin. A work¬ 
able approach for most models is to 
create a wire-frame model, add C-poles 
for contour lines, smooth or insert S- 
poles between the C-poles, and finally 
tune the surfaces by repositioning the 
poles of the surfaces. 

Although the basic GCD package 
does not include construction lines ex¬ 
plicitly, Surfaces includes a useful con¬ 
struction tool—planes. Planes are infi¬ 
nite flat surfaces in the drawing data¬ 
base. They are displayed as small 
squares and should be placed on spe¬ 
cial layers, because they are not really 
intended for display in a final drawing. 

Planes are used to control the con¬ 
struction of other entities. A plane can 
terminate the projection of a tabulated 
cylinder or construct a tabulated cylin¬ 
der between two planes. Similarly, 
planes can trim curves or establish the 
plane of a fillet between two noninter¬ 
secting curves. Planes can also be used 
to display cross sections of a surface, or 
surface contours at specified intervals. 
Planes can be inserted for this purpose 
or generated along the primary axes or 
along a curve. 

If only the intersection of two sur¬ 
faces is required, it can be displayed 
and placed in the database as a string. 
The intersection can be placed on the 
current layer, or on a specified layer. 

While in the GCD program, surface 
models are displayed as wire-frame 
models. By default, only the surface 
boundaries are displayed, but interme¬ 
diate curves can be specified. These 
curves are not part of the surface mod¬ 


el, but are provided to assist in visuali¬ 
zation. The drawing database does con¬ 
tain the mathematical description of 
each surface in the model. 

In most cases, the objective of 
creating a surface model—and the justi¬ 
fication for the time that such an opera¬ 
tion requires—is the display of a 
shaded picture. This process is the least 
interactive of all that can be done with 
Personal Designer. The first step in 
creating a shaded picture is to create a 
complete surface model. Only surfaces 
will appear in the final shaded picture; 
the wire-frame geometry will not ap¬ 
pear. In addition, the colors in the 
shaded picture are determined by the 
colors in the surface model. 

The surface model then must be 
displayed in the desired view, while it 
is in GCD. An arbitrary number of pic¬ 
tures can be created from one model 
by selecting various views, turning 
layers on and off, and changing colors. 
Each view that is to become a shaded 
picture must be saved in a surface mod¬ 
el data file, using PUT SHADE. This 
command allows several data files to be 
created within a single session. 

The actual shaded pictures are 
created using an external program, 
SHADE. This program processes the 
data file and produces a picture file, 


which is in turn displayed using the 
DISPLAY program. The SHADE program 
enables fine tuning; it allows for the 
specification of the quality of the 
shaded picture, the direction of the 
light source used to determine shading, 
the background color, and the type of 
picture, either faceted or smooth. 

The surfaces of a faceted display 
are composed of flat tiles, while the 
surfaces of a smooth display appear to 
be continuous. If the smooth display is 
selected, transparency and reflection 
also can be controlled. Smooth displays 
take longer to produce than do faceted 
displays—sufficiently longer that it is of¬ 
ten worth checking a picture by first 
producing a faceted display as a pre¬ 
view of the final smooth display. 

The manual does not point out that 
surfaces in parts inserted as figures are 
not displayed in the shaded picture. 
Surfaces in parts inserted as parts, how¬ 
ever, are displayed in the shaded pic¬ 
ture. Displaying surfaces in figures 
would have added considerable com¬ 
plexity to the Surfaces program. The fig¬ 
ures facility is not likely to be used in 
surface modeling and can be accommo¬ 
dated by the use of parts instead of fig¬ 
ures; therefore, it can be argued that 
displaying figures with surfaces would 
not be worthwhile. 
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SPEAKING THE LANGUAGE 

A user programming language is a pre¬ 
requisite to using CADD in referring to 
an interactive graphics program. It is 
the user programming language, such 
as UPL (which is included with Personal 
Designer) that allows users and third- 
party developers to customize a pack¬ 
age so that designers can use it in the 
language of their discipline. 

Computervision’s UPL is a block 
structured language that resembles Pas¬ 
cal somewhat. A UPL program consists 
of a group section, in which global vari¬ 
ables and constants are declared; op¬ 
tional procedure and function defini¬ 
tions, which may contain local variable 
declarations; and a main procedure. 

The UPL repertoire of statements is 
limited in comparison to general-pur¬ 
pose programming languages, but it in¬ 
cludes the essential programming con¬ 
structs, IF.. .THEN.. .ELSE.. .ENDIF, and 
LOOP.. .END LOOP, as well as the ex¬ 
pected assignment, input, and output 
statements, and a GOTO statement. This 
last inclusion reveals the program’s 
FORTRAN heritage. 

This language includes statements 
and functions that are tailored to inter¬ 
act with Personal Designer’s GCD 
screen. Input can be accepted by a UPL 
program from the keyboard and the 


pointing device. Windows can be de¬ 
fined and sized dynamically, and alpha¬ 
numeric output can be written to win¬ 
dows. A full complement of file-han¬ 
dling functions is provided as well. 

The primary interface the user has 
with GCD is the SEND statement, which 
invokes GCD commands as if they have 
been typed at the keyboard or picked 
from a menu. Commands invoked with 
SEND can be echoed in a window, or 
executed silently, depending upon the 
setting of a toggle. 

The key feature in a CAD user pro¬ 
gramming language is its ability to ac¬ 
cess the drawing database directly. UPL 
provides four basic, essential statements 
that add entities to the database, re¬ 
trieve information about an entity in the 
database, remove an entity from the 
database, and modify the graphic attri¬ 
butes of an entity in the database. Of 
course, the variety of entities to which 
these statements can be applied re¬ 
quires the use of key words and param¬ 
eters in order to specify the exact ac¬ 
tion desired. The number of possible 
combinations is large and provides total 
access to the database. 

UPL programs must be written out¬ 
side of GCD and compiled before use. 
The compiler produces an intermediate 
code file and an optional list file. Once 
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a program compiles successfully, it is 
ready for execution under GCD. A UPL 
program is normally invoked with the 
RUN <file name> statement, typed at 
the GCD command prompt. In some 
Personal Designer configurations, a 
command can be added to the verb/ 
noun table, which allows the UPL pro¬ 
gram to be invoked directly without the 
use of the RUN verb. 

Two menu systems are furnished 
with the Personal Designer system: a 
screen menu and a tablet menu. Both 
menu systems provide access to essen¬ 
tially all of the basic commands, but not 
to some of the advanced functions or to 
seldom-used command sequences. 

Thus, a designer can use either menu 
exclusively, or both in concert. Sooner 
or later, however, keyboard input will 
be required to proceed. 

The tablet menu overlay provided 
with the system is divided into a screen 
pointing area that is 7 inches wide by 5 
inches high, and an L-shaped menu key 
area. Moving the tablet cursor inside 
the screen pointing area provides ac¬ 
cess to the graphics window and the 
on-screen menu; moving it outside the 
area provides access to the menu key 
commands. The description of the over¬ 
lay and the meanings that are assigned 
to the keys are recorded in a separate 
file that can be edited to change the 
layout and key meanings. 

The configuration file stores the 
name of the default tablet menu file, 
which is the tablet menu that is active at 
the beginning of a new drawing ses¬ 
sion. A different menu file can be acti¬ 
vated during a drawing session using 
the RESTORE TABLET command en¬ 
tered at the command line. 

Whereas the tablet menu is a flat 
menu, the on-screen menu has a hier¬ 
archical structure. Selecting a menu key 
can invoke a command or portion of a 
command, or activate a submenu. The 
standard screen menu is structured to 
display submenus according to the op¬ 
tions that are available at each stage of 
the command entry. 

Screen menus are stored as binary 
files that are created from screen layout 
parts, drawings of the screen. Creating a 
menu consists of creating the screen 
layout part, and then compiling the part 
to produce the menu file. A screen 
layout part defines both the appearance 
of the screen and the functions of the 
various areas of the screen. The screen 
layout can contain 20 alphanumeric 
windows, 1 graphics window, and an ar¬ 
bitrary number of menu windows. 

The keys in a menu are closed 
strings. A key can contain an icon—text, 
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graphics, or both—and an icon graphic 
can span several keys. A command is as¬ 
sociated with a key by attaching one or 
more properties to the string that de¬ 
fines the particular key. 

The hierarchical menu structure is 
implemented via layers. A group of 
menu icons on a layer constitutes an 
icon set. Icon sets also can be assigned 
specific properties of their own. 

Once a screen layout part is de¬ 
fined or edited, a binary menu file is 
created using the BUILD MENU com¬ 
mand. This command examines a 
screen layout drawing displayed on the 
screen, and creates the file necessary to 
implement the menu. The new menu 
can be set up as the default menu file, 
or it can be loaded with RESTORE 
MENU during a drawing session. 

Creating a new working menu is 
not an exercise for the novice, although 
the manual includes a step-by-step tuto¬ 
rial in creating menus. The process re¬ 
quires considerable knowledge of the 
system’s command structure, both for 
creating the layout part and for the 
assignment of commands to the keys. 
However, creating a Personal Designer 
menu is not much more difficult than 
creating menus for most other micro 
CAD programs; all require thorough 
knowledge of the command structure. 


The effort of creating Personal De¬ 
signer menus is certainly justifiable. The 
system offers total flexibility, not only in 
the creation of menus, but in general 
screen layout. The screen layout can 
range from one large graphics window 
and a minimal command window, to a 
small graphics window, a large screen 
menu, and several text windows. Nine 
windows are predefined for UPL use. 

INSTALLING THE SYSTEM 

Personal Designer is installed with the 
use of a batch program that creates sub¬ 
directories and copies files into the sub¬ 
directories. The installation program in¬ 
stalls the CADD package on drive C:, 
and expects the high-density diskette 
drive to (absolutely) be drive A:. (Com- 
putervision indicates that it intends to 
improve this installation process in an 
upcoming version of Personal Design¬ 
er.) The installation program also 
creates a configuration file. 

The version reviewed here could 
only be reconfigured by editing the 
configuration file, a text file. The config¬ 
uration file is fully documented in the 
installation notes, but reconfiguration is 
not a task for the novice. It requires a 
thorough knowledge of the hardware 
and of the operation of the CAD pro¬ 
gram. If the configuration is altered 


beyond recognition, however, it always 
can be restored to the distribution ver¬ 
sion by rerunning an install program— 
not the batch file that copies all the 
files—but a program that only rebuilds 
the configuration files. 

Installation of the program in¬ 
cludes installation of a security device. 

At the time of the review, two different 
types were available—one for installa¬ 
tion on the parallel port and one for 
installation between the keyboard and 
system unit. The program must be in¬ 
formed of the type of device installed. 
No problems were encountered with 
the device; however, the never-ending 
string of numbers that were needed to 
install the security device and allow the 
software to run at PC Tech Journal's 
editorial office, in addition to the indis¬ 
criminate renaming of the CONFIG.SYS 
and AUTOEXEC.BAT files, seem unrea¬ 
sonable. If the machine that is being 
used requires a device driver to recog¬ 
nize the hard disk this is deleted. It is a 
simple matter to design installation soft¬ 
ware to append to existing files and not 
to replace them. Not all users of CADD 
systems will be buying the software ex¬ 
clusively as a turnkey system. 

It should be noted that Personal 
Designer is not generally sold through 
computer dealers, even dealers special¬ 
izing in CAD. It is usually sold through 
Computervision representatives or sales 
offices, and often as a turnkey system 
including a substantial amount of on¬ 
site training. Thus, installation will not 
be of concern to many users. 

Personal Designer GCD is con¬ 
tained in four diskettes, Surfaces, UPL, 
and PDFEM each on a single diskette. 

An additional utility program disk and a 
demo disk are included. 

The manuals are IBM-size and type¬ 
set. Each module typically includes a 
user’s guide and a reference manual. 
The user’s guides are tutorial in nature, 
and the reference manuals are organ¬ 
ized by commands, arranged alphabeti¬ 
cally by command verb, then command 
noun. The indexes included in each of 
the manuals are inadequate. All of the 
manuals include examples, most of 
which worked. The program is de¬ 
signed to be purchased with training. 
However, a few glitches notwithstand¬ 
ing, a user can learn the system effec¬ 
tively just by working through the ex¬ 
amples in the manuals. Once learned, 
the program is easy to use. 

The distribution disks also include 
a tutorial, written in UPL. Although 
some of the screens in the tutorial are 
of the “Read this, press C to continue” 
design, most require user input to 
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GCD. The UPL program checks the in¬ 
put, passes the correct input through to 
GCD, and rejects the incorrect input. Al¬ 
though the tutorial does not include 
coverage of surface modeling, it covers 
three-dimensional wire-frame modeling 
and detailing very well. 

DOES IT STACK UP? 

How does Personal Designer stack up 
against AutoCAD, VersaCAD, CADvance, 
Cadkey, and other microcomputer- 
based CAD systems? The answer is that 
Personal Designer is a more capable 
system than any of those named. 

Personal Designer provides an al¬ 
most ideal mix of modeling and pro¬ 
duction drafting capabilities. For pure 
conceptual design modeling, some may 
prefer a package that offers solids as 
primitives, rather than Personal Design¬ 
er’s wire-frame facility. But, UPL pro¬ 
vides a way to implement three-dimen¬ 
sional, wire-frame objects, with or with¬ 
out surfaces—not solid modeling, but 
close enough for most purposes. 

Computervision is to be com¬ 
mended for supporting such a substan¬ 
tial subset of their full system in the 
microcomputer environment. If they, or 
any major CADD vendor, had placed 
such a powerful program on the market 
concurrently with the advent of the IBM 


PC, the CAD market would be much dif¬ 
ferent than it is today. 

Personal Designer appears to be as 
responsive as most moderately loaded 
minicomputer-based systems, although 
the two types of systems were not com¬ 
pared directly. With the 6-MHz AT and 
the Heathkit H-248 systems, Personal 
Designer is as responsive as any of the 
microcomputer-based CAD systems 
listed above, with few exceptions. 

However, the manner in which 
Personal Designer handles parts in¬ 
serted as figures can lead to a substan¬ 
tial number of disk accesses during 
drawing regeneration, even of small 
drawings. In fact, screen repaints gener¬ 
ally require disk access, which imposes 
a speed penalty in comparison to pro¬ 
grams that redraw the screen from a 
display list in memory. Finally, selecting 
commands from the screen menu also 
requires disk access, as the screen 
menu must be redrawn to display sub¬ 
menus. All of that notwithstanding, Per¬ 
sonal Designer is reasonably fast. 

It should be noted here that speed 
of redraws, of loading drawings initially, 
and of executing commands, should not 
be the principal criteria for selecting a 
CAD system. More important criteria in¬ 
clude the number and types of automat¬ 
ed tasks; the degree to which the sys¬ 


tem’s operation resembles the way de¬ 
signers work; and the facilities for cus¬ 
tomizing the system. In terms of capa¬ 
bilities, this product is outstanding. 

Personal Designer is a high-per¬ 
formance, three-dimensional design and 
detailing system. It provides a substan¬ 
tial subset of a minicomputer CADD 
system’s capabilities, in a microcom¬ 
puter environment. It also maintains 
compatibility with the larger system, 
providing a smooth upgrade path. A 
Personal Designer system can operate 
as part of a larger Computervision sys¬ 
tem, or stand-alone. It may not be 
the ideal program for all micro CAD 
users—cost is one factor, the learning 
curve another. But, if performance and 
capability are the main criteria, it is a 
strong contender. Personal Designer is 
highly recommended. • I jlmmim tell 

Computervision Corporation 
15 Crosby Drive 
Bedford, MA 01730 
617/275-1800 

GCD, $5,800; Surfaces, $2,800; FEM, 
$1,500; UPL, $500 
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Victor E. Wright is the manager of process 
engineering at Luckett & Farley, a firm 
located in Louisville, Kentucky. 
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VITAMIN P 

IPs good for your system! 


Vitamin C Difference 


With Vitamin C, your applications come 
alive with windows that explode into view! 
Data entry windows and menus become a 
snap. Vitamin Cs open ended design is 
full of "hooks" so you can "plug in" spe¬ 
cial handlers to customize most routines. 
Of course. Vitamin C includes all source 
code FREE, with no hidden charges. It 
always has. 


Windows 


Create windows with one easy function. 
Vitamin C automatically takes care of com¬ 
plicated tasks like saving and restoring the 
area under a window. 

Options include titles, borders, colors, 
pop-up, pull-down, zoom-in, scroll bars, 
sizes to 32k, and more. Unique built-in 
feature lets users move and resize windows 
at run-time! 


Data Entry 


Flexible dBase-like data entry and display 
routines feature protected, invisible, re¬ 
quired, and scrolling fields, picture clause 
formatting, full color/attribute control, selec¬ 
tion sets, single field and full screen input, 
and unlimited validation via standard and 
user definable routines. 


High Level Functions 


Standard help handler provides context 
sensitive pop-up help messages any time the 
program awaits key strokes. So easy to use 
that a single function initializes and services 
requests by opening a window, locating, for¬ 
matting, displaying and paging through the 
message. 

Multi-level Macintosh & Lotus style 
menus make user interfaces and front ends 
a snap. Menus can call other menus, func¬ 
tions, even data entry screens quickly and 
easily. 

Text editor windows can be opened for 
pop-up note pads and general purpose 
editing. Features include insert, delete, word 
wrap, justify, cut, paste, search, and more! 


VCScreen 


With VCScreen and Vitamin C working 
together, you'll reach a new level or produc¬ 
tivity you can't reach with a function library 
alone! 

VCScreen speeds development even more! 
The interactive screen editor actually lets you 
draw input, output and constant fields, 
headings, boxes, lines, even a window for 
your froms to run in. 

VCScreen generates readable C source 
code ready to "plug in" to your application 
and link with Vitamin C. 




Guarantee 


Better than a brochure. More than a demo 
disk. If you're not satisfied, simply return the 
package within 30 days and receive a full 
refund of the purchase price. 

Vitamin C.$225.00 

Includes ready to use libraries , tutorial , 
reference manual, demo , sample and 
example programs , and quick reference 
card; for IBM PC and compatibles. Specify 
compiler and version when ordering. 

Vitamin C Source.FREE* 

*Free with purchase of Vitamin C. 

VCScreen.$99.95 

Requires Vitamin C and IBM PC/XT/AT or true 
compatible. 

Shipping $3 ground, $6 2-day air, $20 over¬ 
night, $30 overseas. Visa and Master Card 
accepted. All funds must be U.S. dollars 
drawn on U.S. bank. Texas residents add 
7!4% sales tax. 






















































It’s ironic. These days, modems bring the world to 
you at the speed of light. But for all their awesome 
speed and power, these high-performance machines 
just sit there on your desk like a low-tech toaster. 

But now, we’re introducing the Migent Pocket 
Modem. It’s 100°/o Hayes-compatible, so it works 
with virtually any PC: IBM, Apple, or whatever. It 
runs at both 300 and 1200 bps. It has a full set 
of Hayes AT commands. A 28-character non-volatile 
memory. Remote ring and tone sensing. Busy and 
dial tone monitoring. And even dual phone jacks. 

But that’s where all similarities end. The whole 
modem is smaller than a 3" x 5" card and works on 
a 9 volt battery or AC power. So you can put it in 
your shirt pocket or briefcase, and take it home, 
on the road, or anywhere else you need your PC. 

The Migent Pocket Modem. If you'd like to know 
more, send in this coupon or call 800 - 633 - 3444 , 
Dept. 609, and ask for Alexis. We’ll send you full 
information and the name of your nearest dealer. 
But in the meantime, you may be wondering why 
this modem isn’t beige like the rest. Because we 
think it’s about time a high-powered information 
machine looked like one. 


i I Please si 
1_1 Modem. 

end me more information about the Migent Pocket 
And send me the name of the dealer in my area. 

NAME 


ADDRESS 


CITY 

STATE ZIP 

PHONE 

AtlGENT 

ent, Inc., 865 Tahoe Blvd., Call Box 6, Dept. 609, 
3, Nevada 89450-6062, Attn: Alexis 

Send to: Migi 
Incline Villagi 


Registered trademarks: Apple, Apple Computer; Hayes, Hayes Microcomputer Products 
IBM, International Business Machines. Trademark; Pocket Modem, Migent. 
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Programming Practices 


A Resident 
Exception Manager 

An interrupt handler can be installed to allow resident 
Ctrl-Break or critical error handling routines to take 
control during the execution of a program. 

TED MIRECKI 


M any services provided by DOS are 
available through interrupt han¬ 
dlers. In practice, the address of the 
code providing a particular service, 
such as sending data to (or receiving it 
from) peripherals, is available in a loca¬ 
tion in memory accessible to any pro¬ 
gram: the interrupt vector table that is • 
in the lowest 1KB of system memory. 
System programmers who are not satis¬ 
fied with the way DOS handles those 
functions can write their own routines 
and point the appropriate interrupt vec¬ 
tors to them, effectively replacing the 
standard code with customized inter¬ 
rupt handlers. DOS provides several 
functions to support the replacement of 
interrupt handlers: functions 35H and 
25H of interrupt 21H read and set a giv¬ 
en interrupt address, and function 31H 
and interrupt 27H can be used to install 
resident interrupt handling routines. 

But three interrupts—22H, 23H 
and 24H—are not amenable to replace¬ 
ment in this fashion. These perform 
some very important functions: inter¬ 
rupt 22H points to the return point af¬ 
ter a program terminates; interrupt 23H 
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to the code that handles a CtrUBreak; 
and interrupt 24H to the critical error 
handler that is invoked on device er¬ 
rors. (The standard DOS error handler 
issues the infamous “Abort, Retry, Ig¬ 
nore” message.) Those not satisfied 
with the way DOS handles these func¬ 
tions might try to replace them with 
customized interrupt handlers in the 
usual fashion, but to no avail. The DOS 
documentation for interrupt 27H states: 
“This interrupt restores the interrupt 
22H, 23H, and 24H vectors to the values 
they had on entry to the program. 
Therefore, it cannot be used to install 
permanently resident Ctrl-Break or criti¬ 
cal error handling routines.” 

This statement sounds like a defi¬ 
nite challenge. Notice that the DOS 
manual does not claim that replacing 
these interrupt handlers is impossible, 
just that such replacement cannot be 
done with interrupt 27H. Although no 
such caveat appears in the documenta¬ 
tion for function 31H of interrupt 21H 
(which also performs an “exit and re¬ 
main resident” operation), that function 
operates in the same manner. How, 


then, is one to install such interrupt 
handlers? If they are not to be replaced, 
why are they provided as interrupts? 

To answer the second question 
first, the interrupt addresses are avail¬ 
able to be replaced only during the ex¬ 
ecution of a program. While a program 
is running, it may repoint the interrupts 
to its own routines (see “DOS Excep¬ 
tion Handling,” Dan Rollins, this issue, 
p. 130). Upon termination, however, 
DOS restores the original interrupt ad¬ 
dresses. A program, therefore, can be 
written to provide its own Ctrl-Break 
and error handling during its own exec¬ 
ution, but the program cannot leave 
these routines behind to service pro¬ 
grams executed subsequently. 

Because a program cannot leave 
behind an active break or error handler 
once it terminates, the trick is not to 
terminate the program that provides 
these interrupt services, but to suspend 
it during the execution of a subsequent 
program. This is exactly the operation 
performed by the EXEC function (4BH) 
of DOS. The way to customize these 
stubborn interrupts, then, is to install a 
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handler for interrupt 21H, function 
4BH. As it happens, COMMAND.COM 
also uses the EXEC function when it ex¬ 
ecutes programs with names that are 
typed at the DOS prompt, so a resident 
EXEC handler can provide customized 
interrupt 22H, 23H, and 24H services 
for any program run under DOS. 

Fortunately, it is not necessary to 
duplicate everything that the EXEC func¬ 
tion does in order to load and execute 
a program. Most details can be left to 
the original EXEC code in DOS. The in¬ 
terrupt handler need only repoint inter¬ 
rupt 23H to the desired Ctrl-Break han¬ 
dling, arrange for the child process to 
return to it instead of to DOS for post¬ 
termination processing, and then let 
DOS perform the actual EXEC call. 

The program RES22-23.ASM (listing 
1) demonstrates the means of installing 
a resident interrupt handler for inter¬ 
rupts 22H and 23H. (Interrupt 24H er¬ 
ror handlers are beyond the scope of 
this article, but the same principles ap¬ 
ply for installing them.) The installation 
method, not a specific interrupt service, 
is illustrated, so the following descrip- 

APRIL 1987 


tion concentrates initially on the means 
of transferring control into and out of 
the routines. The break-handling and 
post-processing routines in RES22-23 
are merely suggestions. Using this 
method, customized services may be 
provided for any particular purpose. 

RES22-23 is installed in the normal 
fashion as a resident program to service 
interrupt 21H. The initialization code at 
label INIT saves the original interrupt 
21H address, resets this interrupt to the 
address of the new EXEC handler, and 
fixes the program in memory with in¬ 
terrupt 27H. When an interrupt 21H oc¬ 
curs, the code at label EXEC checks to 
see if the function code in register AH 
is 4BH (EXEC). If not, a long jump is 
taken to the saved original interrupt 
21H address, and RES22-23 is no longer 
involved. DOS handles the function 
normally, returning to the program that 
issued the call to DOS. 

When the function code is 4BH, 
however, RES22-23 springs into action. 

It repoints interrupt 23H to its own 
Ctrl-Break handler at label INT23 in the 
program, saves the return point (the ad¬ 


dress of the instruction following the 
interrupt 21H that caused the entry into 
the program), and performs a far CALL 
to the original interrupt 21H address 
within DOS. At entry to DOS, the stack 
is in a proper state for an interrupt: a 
far address is at the top, followed by 
the flags. It does not matter to DOS that 
the address points to a resident routine 
instead of the location where the origi¬ 
nal interrupt 21H occurred. 

DOS now performs the EXEC func¬ 
tion, loads the requested program, and 
then runs it. If a Ctrl-Break is detected 
during execution, DOS executes an in¬ 
terrupt 23H, returning control to the 
resident program, which performs any 
desired processing and either termi¬ 
nates or returns to continue with the in¬ 
terrupted child program’s process. 

When the child program termi¬ 
nates, it returns to DOS. After termina¬ 
tion processing, DOS returns to RES22- 
23 at the instruction following the far 
call. There, the flags and register AX are 
saved in case DOS is returning an error 
code (such as file not found or insuffi¬ 
cient memory), then the desired post- 
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Thinkofusas 
the Bookof the Mind Club. 










Want to turn programming time 
into prime time? Want to put some 
topspin on your techniques? Want 
to develop invaluable new resources? 

Time to hit the books. From 
Microsoft® F*ress. The best and 
brightest books in the business. 

Our parent company is Microsoft, 
the folks who taught the PC how to 
think. Our authors read like a Who’s 
Who of What’s What 

Here are four ways to boost your 
computer’s I.Q.: 


Advanced MS-DOS * by Ray 
Duncan. From C programmer to A 
player—fast. With Ray Duncan’s 
MS-DOS information bonanza: 
Disk files, records, directories, 
volume labels, internals, memory 7 
management, EXEC functions, 
installable device drivers. More. 
The featured columnist for 
Dr. Dobb's Journal has it down. You can, too. $22.95. 
468 pages. Softcover. 

7 he Peter Norton I^rogrammer’s 
Guide to the I BAP PC by Peter 
Norton. Want to develop inter¬ 
mediate and advanced programs 
you can port from one branch 
of the PC tree to another? Want 
to understand the hardware? Soft¬ 
ware? The differences between PC, 
XT, AT and Jr.? Get the latest tech 
talk? Relax. The leading authority in the field leads you 
out of the bog. $19.95.448 pages. Softcover. 

Microsoft QuickBASIC by Douglas 
Hergert. Here’s the perfect w ay to 
get up to speed with QuickBASIC. 
Plus five, smart, sample programs 
that’ll tweek your QuickBASIC 
skills: MORTGAGE, for data types; 
QUICKC! LYRT, for graphics; 
SURVEY, for data-file techniques; 
EMPLOYEE, for random-access 
files; TWENTY-ONE, for IF.. .THEN... ELSE games. 
$18.95.384 pages. Softcover. 





I Proficient C by Augie I lansen. 
FRBHCIEHI I Cross DOS and C and what do you 
I get? Powerful programs that run at 
j warp speed. Use the ANSI SYS 
device drive and the MAKE and 
LIB utilities to learn valuable, 

B I reuseable methods of structured 
program development. From the 
man whose proficiency at Bell 
Labs, General Dynamics and Rayethon was the spring¬ 
board to this expert guide for intermediates—and experts. 
$22.95.512 pages. Softcover. 



Don’t fumble for answers. Turn to 
Microsoft Press. Remember: What 
you get out of your PC depends on 
what you read into it. 

Available wherever books and software are sold. Credit card 
orders call 1-800-638-3030. In Maryland call collect 824-7300. 


Microsoft 

P R K S S 


Microsoft and MS-DOS are registered trademarks of Microsoft 
Corporation. IBM is a registered trademark of International 
Business Machines Corporation. 
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processing (proc POSTPR) is per¬ 
formed. If desired, the post-processing 
may be skipped in case of error. 

The exit sequence from RES22-23 
consists of restoring the error status 
(flags and AX) that was saved on return 
from DOS, followed by a long jump to 
the return address that was saved on 
entry. This returns control to the pro¬ 
gram that issued the original EXEC call 
(perhaps COMMAND.COM), which is 
none the wiser that the call was inter¬ 
cepted by a resident program. 

The desired effect—a terminated 
program returning to a resident post¬ 
processor—is achieved without directly 
changing the address in the interrupt 
22H vector. Actually, the vector is 
changed to point to the resident pro¬ 
gram, but this is done by DOS as part 
of the EXEC function processing. At the 
end of its termination process, DOS 
places the address from the top of the 
stack into interrupt 22H and executes 
that interrupt. This scheme merely ar¬ 
ranges for the proper address to be on 
top of the stack at the proper time. 

One major detail needs to be taken 
care of: a program invoked by an EXEC 
call may in turn issue another EXEC to 
run another child process. This means 
that RES22-23 must be reentrant. To 
illustrate, suppose COMMAND.COM 
issues an EXEC for the program ABC. 
RES22-23 is entered, the return point in 
COMMAND.COM is saved, and program 
ABC is started. If ABC in turn issues an 
EXEC for program XYZ, RES22-23 is 
again entered and now saves a return 
point within ABC. When XYZ termi¬ 
nates, RES22-23 regains control and re¬ 
turns to the last saved address, the one 
in ABC. But when ABC terminates, 
RES22-23 returns to COMMAND.COM 
only if the first return address has not 
been overwritten by the second one. 

Normally, reentrance is handled by 
a stack structure, and the 8086/88 mi¬ 
croprocessors implement a stack auto¬ 
matically. In most cases, it would be 
sufficient to save the return value on 
the stack because each entry would pro¬ 
vide a pointer to a new stack location. 
But the EXEC function is a special case 
because it does not guarantee preserva¬ 
tion of the stack—that is, the Stack Seg¬ 
ment (SS) and Stack Pointer (SP) regis¬ 
ters may not have the same values after 
return from an EXEC as they had be¬ 
fore. In personal practice, the stack reg¬ 
isters have yet to be disturbed after re¬ 
turn from an EXEC, but DOS documen¬ 
tation claims it is possible, so it is best 
to allow for it. Therefore, RES22-23 im¬ 
plements its own stack structure for sav¬ 
ing each return address. This custom¬ 


ized stack is implemented in the Pro¬ 
gram Segment Prefix at CS:0. This area 
is used only during the installation pro¬ 
cess, and, thereafter, becomes dead 
storage available for writing by the pro¬ 
gram after it becomes resident. For a 
.COM program, this area is in the same 
segment as the code, so the role of the 
SS register is played by the CS register, 
and the SP register is simulated by a 
data word that is stored in memory at 
label RETPTR in the program. 

At initialization, the stack pointer is 
set to point to the end of the PSP, and it 
is decreased by 4 bytes (because each 
far return address is a double word) 
before each push to the stack and incre¬ 
mented by 4 after each pop. That way, 
RETPTR points to the last return address 
saved, just as SP points to the last word 
pushed onto the real stack, and the cus¬ 
tom stack grows downward in memory. 
The 236-byte length of the PSP allows 
for saving 62 levels of return addresses 
(6 bytes of the PSP are used to save the 
original interrupt 21H address and the 
RETPTR value); in the unlikely event 
that EXEC calls are nested deeper than 
this, a system crash will result. 

Now that the method of installing 
resident interrupt handlers 22H and 
23H is available, what useful work can 
such handlers perform? Why would it 
be necessary to replace the standard 
Ctrl-Break handling of an existing pro¬ 
gram? The answer lies in the fact that 
the manner in which DOS handles the 
Break key was significantly changed in 
version 2.0. However, some programs 
have not been updated since DOS ver¬ 
sion 1.x; they do not, for example, sup¬ 
port path names and mishandle Ctrl- 
Break, sometimes with disastrous re¬ 
sults. Specifically, MicroPro’s WordStar 
and the IBM Professional Editor are two 
such programs, and both are used often 
in a programming environment for 
source code maintenance. 

These early programs make no 
provision for handling Ctrl-Break be¬ 
cause they were written under the as¬ 
sumption that DOS can only recognize 
the Break key during character I/O. 
Under DOS 1.x, as long as no DOS 
functions are called to perform charac¬ 
ter I/O, the Break key cannot be recog¬ 
nized and the break-handler interrupt 
cannot be invoked. 

In DOS 2.0 and later, however, the 
operating system may be directed (by 
means of the BREAK ON command) to 
check for the Break key at every DOS 
function. This is especially useful to 
programmers who might want to inter¬ 
rupt a long compilation. When a com¬ 
piler is running, pressing Ctrl-Break will 
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have no effect until the compiler next 
writes to the screen, but if the next 
message is “Compilation complete,” it 
might be a long wait. Running the com¬ 
piler with BREAK ON solves this prob¬ 
lem because the Break key is recog¬ 
nized at the next DOS call of any type, 
and a compiler makes frequent calls for 
disk I/O when reading the source and 
writing the object file. On the other 
hand, leaving the BREAK switch on can 
cause other problems with programs 
that do not make provisions for such 
comprehensive break checking. 

Once the compilation is inter¬ 
rupted, the programmer will typically 
call up an editor to work on the source 
program. For example, suppose that 
during the edit session, the Ctrl-Break 
key is pressed by mistake instead of the 
Ctrl-NumLock or Scroll Lock. The editor 
is smart enough to ignore this, but the 
BIOS keyboard routine records the 
break in the DOS break flag. Now, at 
the next DOS function, which is typi¬ 
cally a save to disk, DOS recognizes the 
break and invokes the break handler. If 
the default handler is in effect, it imme¬ 
diately exits the editor, dumping the 
newly updated file into the bit bucket. 
This situation would be avoided if the 
editor could be provided with a cus¬ 
tomized break handler. 


Within an editor, the preferred re¬ 
sponse to the Break key is simply to ig¬ 
nore it. But once outside the editor and 
back inside the compiler, the default ac¬ 
tion of exiting to the operating system 
is desired. It is possible, however, to 
write one resident handler that can ac¬ 
commodate both needs. 

In the program given here, the in¬ 
terrupt 23H (Ctrl-Break) handler does 
two things. First, it issues a more infor¬ 
mative message than A C (in the exam¬ 
ple, it is *BREAK*, but it may be any¬ 
thing the programmer desires). Despite 
what DOS documentation implies, the 
A C is output before, not after, the call to 
interrupt 23H, so the output of the resi¬ 
dent break handler will be in addition 
to, not instead of, the standard A C. Sec¬ 
ond, it terminates the program with an 
error level of 8. This is especially useful 
for programs invoked from a batch file. 

When a batch file is interrupted 
with Break, the default break handler 
queries the user whether to terminate 
the batch stream or to continue with 
the next command. The customized 
handler illustrated below returns to the 
batch file, allowing a subsequent IF 
ERRORLEVEL statement to make the de¬ 
cision without user intervention. The 
batch file could be written to perform a 
cleanup sequence if a program is inter¬ 


rupted with Ctrl-Break. The problem 
with the Break mishandling in the edi¬ 
tor could be handled by the following 
batch file for compilation: 

BREAK ON 
COMPILE % 1 

IF ERRORLEVEL 8 GOTO :CLEANUP 
LINK % 1 
: CLEANUP 
BREAK OFF 

The BREAK switch is turned off after the 
compilation, even if the compiler is in¬ 
terrupted with the Break key. There¬ 
fore, a subsequent editing session can¬ 
not be aborted by the mishandling of 
the Break interrupt. 

The post-processing performed by 
the example program is for data securi¬ 
ty—it clears all memory after each pro¬ 
gram terminates. This prevents snoop¬ 
ing with DEBUG to discover possibly 
sensitive data left in memory by a word 
processor or database manager. The 
clearing of memory occurs uncondition¬ 
ally after every program without any ef¬ 
fort by the user, so it is safer than writ¬ 
ing a batch file to run a memory clear¬ 
ing utility after each application, and in¬ 
finitely more convenient than requiring 
a system reset after terminating a ses¬ 
sion with sensitive data. 

The clearing process works by trac¬ 
ing the DOS memory allocation blocks 
and writing zeroes to all blocks that do 
not belong to an active process. The 
format of memory allocation blocks, 
and how to determine if they are un¬ 
owned, was previously described in 
some detail in “Managing Memory,” 
(William Redmond, August 1984, p. 43). 
There are two minor inconveniences: a 
slight delay between program termina¬ 
tion and the next system response, and 
the fact that COMMAND.COM must be 
reloaded after each program. The latter 
occurs because the transient portion of 
COMMAND.COM resides in memory 
that is not allocated, so this memory is 
wiped out. No easy method exists to de¬ 
termine where COMMAND.COM begins 
in high memory. 

Critical error handlers are not lim¬ 
ited, therefore, to functions determined 
solely by DOS. Interrupt-handling rou¬ 
tines can be used to improve the Break 
key and error-handling ability of any 
program. Also, data security can be in¬ 
creased by using of post-processing 
techniques, even when a program is 
terminated unexpectedly. 1 ""1111 ^1 


Ted Mirecki has been a contributing editor 
to this magazine for three years. He recently 
joined the editorial staff at its location in 
Columbia, Maryland, as a technical editor. 


Attention Realia COBOL Users: 

SCREENIO 2.0 

Screen Manager for COBOL Professionals. 

A strictly COBOL approach to screen management, written by and for COBOL 
professionals. Screen Design is easy with SCREENIO. You take care of your 
application. We take care of the screens! Fully compatible with Realia COBOL. 

What does it do? 

Interactive Screen Design, Full Feature Screen Painter, COBOL Data Field 
Specifications, Edit Masks, Automatic Error Detection, Data Validation, High 
Speed Video, Full Compatibility, Window Panels . Hot-Fields, Key Redefinition, 
Foreign Language Capability, Full Color Support, Cursor Management, PC Speaker 
Control, Screen Libraries, and Very User Friendly. We’ve thought of everything! 

And Best of all: 

No Runtime Facility, No Runtime Fees, Superb Support. Only $400 Plus Shipping. 
Ask about our FREE demo pack and SCREENIO+Realia Package Deal! 

NORCOM 

Northern Computing Consultants 

Post Office Box 020897 
Juneau, AK 99802-0897 
(907) 780-6464 

Telex: 5106014951 (NORCOM) 

- Amex MC Visa Check - 
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Why this publication 
and more than 1,200 

others let us goover 
their books 

once a year. 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub¬ 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be¬ 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor¬ 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad¬ 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

INTELLIGENCE 


Vbpa 




PROGRAMMING PRACTICES 



EASY TO USE 


OPTIONAL MENUS 


TIME SLICING 


VIRTUAL MEMORY 


EMS SUPPORT 


EGA SUPPORT 


PRIORITY DRIVEN 


CUT AND PASTE 



I Compatible, efficient DOS 

multi-tasking. 

We designed Taskview with effi¬ 
ciency in mind. During normal 
operation, TASKVIEW hides 
behind DOS, providing you with 
control of up to 10 concurrent or 
non-concurrent programs. Just 
the touch of a key instantly 
switches a program to the fore¬ 
ground. Included desktop utili¬ 
ties let you cut and paste from 
program to program. Simple to 
use and reasonably priced, no 
well equipped PC user should 
be without it. 

Requires: PC/AT/Jr compatible, 
DOS 2.0-3.1, 256K RAM, 1 
Floppy drive. 

Sunnyhill Software not affiliated with Borland International 

Taskview trademark of Sunnyhill Software 

Sidekick registered trademark of Borland International 


$jg95 


plus $3.00 S&H 


Washington residents add 7.9% 
International orders add $5.00 
VISA and Mastercard accepted. 

To order Toll-Free 

call 1-800-367-0651 


Dealer Inquiries Invited. 


:© 


Sunny Hill \ 

Software 

PO. Box 55278 
Seattle, WA 98155 
(206)367-0650 M-F.8-6PDT 
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Dealer Inquiries Invited. 


plus $5.00 S&H 

Washington residents add 79% 
International orders add $5.00 
VISA and Mastercard accepted. 


Sunny Hill 
Software 

PO. Box 55278 

Seattle, WA 98155 

(206) 367-0650 M-F.8-6PDT 


To order Toll-Free 

call 1-800-367-0651 


SERVICE INTERRUPTS 

No assembly required 


RESIDENT PROGRAMS 

Easy, pop-up routines 


EXECUTIVE PROGRAMS 

Run ANY DOS program 


DISK SECTOR I/O 

Lowest level access 


FAST TEXT WINDOWS 

Virtual windowing system 


KEYBOARD MACROS 

Simple, powerful 


LOTS OF EXAMPLES 

21 + full example programs 


MUCH MORE. . . 

Over 140 routines in all 


“If you never thought Turbo 
I Pascal was a systems program¬ 
ming language, you've never 
| seen Turbo Professional." 

Darryl Rubin 
Computer Language 

I For programs that move with 
technology—Turbo Profession¬ 
al—a truly professional library 
| of subroutines. 

150 page reference manual. 
Full source—many example 
programs. 

No royalties charged for 
applications. 

I Requires IBM compatible, 

DOS version 2.0 or greater, 
Turbo Pascal 2.0 or greater. 

I Sunnyhill Softv/are not affiliated with Borland International 
I Turbo Professional, trademark of Sunnyhill Software 
I Turbo Pascal, registered trademark of Borland International 
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LISTING Is RES22-23.ASM 

COMMENT ■' PROGRAM RES22-23by Ted Mirecki. 

Demonstrates installable resident interrupt handlers for Terminate 
Address (INT 22H) and Ctrl-Break (INT 23H). After installation, 
these routines will be used by all programs in lieu of standard 
DOS handlers for these services. 

The INT 22H handler clears memory after each program to prevent 
snooping with DEBUG. 

The INT 23H handler displays ‘BREAK* along with standard ^C, and 
ends any program with errorlevel 8 for subsequent testing in a 
batch file. 


This program is meant to be converted to a COM file. 


CODE 

SEGMENT 

'CODE' 



ASSUME 

CS:C0DE, 

DS:NOTHING, ESrNOTHING, SS:NOTHING 


ORG 

OFAH 

;Use PSP for data area 

RETPTR 

DU 

? 

;Ptr to last save address 

INT21 

LABEL 

DWORD 

/Original INT 21H vector 

0FF21 

DU 

? 


SEG21 

DU 

? 



ORG 

100H 


ENTRY: 

JMP 

I NIT 



; EXEC Proc replaces DOS EXEC function. Any program executed 
; from DOS (by COMMAND.COM or by another process) returns here 
; for post-termination processing. 


EXEC PROC 

CMP 

AH,4BH 

;Is it EXEC call? 

JE 

XI 

;Yes: handle it here 

JMP 

CS:INT21 

;No: let DOS handle it 

XI: PUSH 

AX 

/Save registers 

PUSH 

DX 


PUSH 

DS 


MOV 

AX, CS 


MOV 

DS,AX 

/Point DS:DX to CS:INT23 

LEA 

DX,INT23 


MOV 

AX,2523H 

/Point INT23 vector there 

INT 

21H 


POP 

DS 


POP 

DX 


POP 

AX 


SUB 

CS:RETPTR,4 

/Update save area pointer 

MOV 

SI,CS:RETPTR 

/SI -> Current save address 

POP 

CS:[SI] 

/Save return address 

POP 

CS: [SI+2] 


CALL 

CS:INT21 

/Perform EXEC function 

/ Any program executed from DOS (by COMMAND.COM or by another 


; process) returns here for post-termination processing. 



PUSHF 

PUSH 

CALL 

MOV 

ADD 

AX 

POSTPR 

SI,CS:RETPTR 
CS:RETPTR,4 

/Save error status 

/Perform post-process 
/Exit sequence 
/Get return address 
/"Pop" the custom "stack" 


POP 

AX 

/Restore & return 


POPF 




JMP 

DUORD PTR CS:[SI] 

EXEC 

ENDP 



POSTPR 

PROC 

NEAR 

/Clear memory 


MOV 

AX,CS 

/Get current segment 


DEC 

AX 



MOV 

DS,AX 

/Point DS to memory control block 
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DATA MANAGER SERIES 

TECH 

JOURNAL 



evuiATKA <arn*u 


SAVE UP 10 $ 53.35 WHEN YOU SUBSCRIBE 


GET YOUR 
FREE COPY 
OF PC TECH 
JOURNAL'S 
DATA 

MANAGER 

REVIEW 


I f you're a systems integrator, designer, consultant, or 
DP/MIS pro involved in technologically advanced appli¬ 
cations, you need PC Tech Journal. You'll receive 13 
issues a year—including The PC Tech Journal Directory 
Issue, a complete, indexed reference to the products, 
applications and innovations covered in PC Tech Journal! 
Special Offer —Act today and you’ll also receive the 
PC Tech Journal Data Manager Review, a comprehen¬ 
sive report covering 7 leading data managers—with 
benchmark tests! 

Your PC Tech Journal Data Manager Review will be shipped upon payment. 


Please begin my subscription to 
PC Tech Journal for: 

□ One year (13 issues) for 26 . 70 —I’ll save over $26! 

□ Two years (26 issues) for $53.35—I’ll save over $53! 

SAVINGS BASED ON ANNUAL SINGLE COPY PRICE OF S53.35 

Mr./Mrs./Ms._ 

Please Print Full Name 4S747 

Company__ 

Address_ 

City__State_Zip_ 

ADD $8 per year for postage outside USA, US currency only Please allow up to 60 days for delivery of first issue Basic annual 
subscription price is $34.97. 

□ Bill me later □ Payment enclosed 

Please complete the following questions: 

1.1s above address: 

A. □ Business B. □ Home C. □ If home and business are the same. 

(If home address, please provide your business information .) 

Company Name 


Division 

1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Company Street Address 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 

1 1 

Company City 

1 1 1 1 1 II 

1 1 1 1 1 1 1 


1 1 


LU 


State Zip Code 

1 1 1 1 1 II 1 1 


Telephone 


2. How would you describe your company or organization. 

(Check one only): 

A. □ Value-Added Reseller, Value-Added Dealer or Systems House 

B. □ Computer Consultant 

C. D Computer Retailer 

D. □ Distributor of Computer Products 

E. □ Manufacturer/Publisher of Computer Hardware or Software 

F. □ End-User Company or Organization that does not manufacture, dis¬ 
tribute or resell computer products. 

G. D Other_. 

please specify 

3. What is your primary job function as it relates to computer activities 
within your own organization? (Check one only): 

A. □ Systems Design/Integration/ G. □ Hardware Engineering 

Analysis H. □ Programming 

B. □ Data Communications I. □ Research and Development 

C. D DP/MIS Management/Operations J.. □ General Management/ 

D. D Inside Consulting Administration 

E. □ Outside Consulting K. □ None of the Above 

F. □ Software Engineering 

4. Which of the following systems activities takes place in your 
department. (Check all that apply): 

A. □ Application Development D. □ Networking of PC to PC or 

B. □ Programming PC to Mini/Mainframe 

C. D Systems Integration/Development E. □ None of the Above 

5. Check the products that you personally evaluate, recommend or 
select. (Check all that apply): 

A. □ IBM or Compatible C.D Software 

Microcomputers D. □ Communications Products 

B. □ Peripherals E. □ None of the Above 



Please begin my subscription to 
PC Tech Journal for: 

□ One year (13 issues) for $ 26.70 —I’ll save over $26! 

□ Two years (26 issues) for $53.35—I’ll save over $53! 

SAVINGS BASED ON ANNUAL SINGLE-COPY PRICE OF $53.35 

Mr./Mrs./Ms._ 

Please Print Full Name ^ 

Company_ 


Date 


Signature 


Z015 


2. How would you describe your company or organization. 

(Check one only): 

A. □ Value-Added Reseller, Value-Added Dealer or Systems House 

B. □ Computer Consultant 

C. D Computer Retailer 

D. □ Distributor of Computer Products 

E. □ Manufacturer/Publisher of Computer Hardware or Software 

F □ End-User Company or Organization that does not manufacture, dis¬ 
tribute or resell computer products. 

G.D Other_. 


Address_ 

City_State_Zip_ 

ADD $8 per year for postage outside USA, US currency only. Please allow up to 60 days for delivery of first issue Basic annual 
subscription price is $34 97 

□ Bill me later □ Payment enclosed 

Please complete the following questions: 

1. Is above address: 

A. □ Business B. □ Home C. □ If home and business are the same. 

(If home address, please provide your business information.) 

Company Name 


1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 


1 1 1 

Mill 

Division 

INI 

1 1 1 1 1 1 1 

MINI 1 1 1 


1 1 1 

1 1 1 


Company Street Address 

1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

L LL 1 

1 III 


Company City 

MINI 

1 1 1 1 1 1 1 1 1 1 

State 

1 1 1 1 

Zip Code 

Mill 

Telephone 

1 1 1 l-l 


LI.J-1 1 1 1 

J 


please specify 

3. What is your primary job function as it relates to computer activities 
within your own organization? (Check one only): 

A. □ Systems Design/Integration/ G. □ Hardware Engineering 

Analysis H. □ Programming 

B. □ Data Communications I. □ Research and Development 

C. D DP/MIS Management/Operations J. □ General Management/ 

D. □ inside Consulting Administration 

E. □ Outside Consulting K. □ None of the Above 

F. □ Software Engineering 

4. Which of the following systems activities takes place in your 
department. (Check all that apply): 

A. □ Application Development D. □ Networking of PC to PC or 

B. □ Programming PC to Mini/Mainframe 

C. D Systems Integration/Development E. □ None of the Above 

5. Check the products that you personally evaluate, recommend or 
select. (Check all that apply): 

A. □ IBM or Compatible C.D Software 

Microcomputers D. □ Communications Products 

B. □ Peripherals E. □ None of the Above 


Date._Signature 


Z015 
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AX,DS: [31 /Point to end of block 

AX ;Point to next Ctrl block 

DS,AX 

WORD PTR DS:[1],0 ;Is block in use? 


XS 

AX 

es.ax 

DX,DS:[3] 
CL,4 
DX,CL 


AX,AX 

DI,AX 

CX,8000H 

STOSW 

AX,ES 

AX,1000H 


,0 ;Is block in use? 

/Yeas skip the fill 
/No: point to Its start 

;Get length of block 

;Convert to bytes 
/Set full segments in SL 
/Any full segments? 

;Mo: go do partial segment 


;Yes: fill it with zeroes 
;Start at offset zero 
;Words |n full segment 
/Fill the segment 
jPoint to next segment 


OX,OFFFOR 
X5 


AX,AX 
01, AX 
STOSW 
AX,DS 

BYTE PTR DS:[0] 
X2 


;Any more full segments? 
;Yes: repeat 

;Any partial segment? 

;No: done with this block 
;Yes: convert to word count 

/Clear partial segment * 


/Restore AX to block addr 
, 1 Z' ;Is this last block? 

;No: loop for next block 


Data for INT23 Proc. 


RSQLcK EQU $-CTRLBRkS 


; INT23 Proc is executed whenever Ctrl-Break is recognized. 




INT23 PROC 




BX,CTRLBRK$ /Point to message 

CX,MSGLEN /Get message length 


/Get next character 
/Console output function 
/Send to standard output 


REQUIRED READING 
FOR ALL IBM 
PC SYSTEMS 


If you're a systems expert, micro¬ 
computer specialist, or MIS/DP pro¬ 
fessional working with IBM PCs, you 
need the comprehensive information 
PC TECH JOURNAL provides 13 times 
a year! 

It's the only magazine that pro¬ 
vides you with the technical informa¬ 
tion to help you increase the 
performance of your multi-compo¬ 
nent system. It talks to systems 
experts and systems designers in the 
language you understand—about 
the applications and products you 
have to know about! 

As part of your annual subscription 
to PC TECH JOURNAL, you'll receive 
the special PC TECH JOURNAL Direc¬ 
tory issue published in November, 
the most comprehensive guide and 
index to the products in the PC mar¬ 
ketplace and PC TECH JOURNAL'S 
coverage! 

Don't leave a gap in your required 
reading, subscribe to PCTECHJOUR- 
NALnow and save 50%/ 

For faster service call Toll-Free 1-800-852-5200 


rnv 

m 

IRT23 ENDP 


IliiiiifipiS 


AX,3521H 
21H 

OFF21,BX 
SEG21,ES 


21H 

AX.RETPTR 
RETPT«,AX 
DX,INIT 
27H 


INIT ENDP 


END 


/Get current INT 21R 


/Save ft in date area 


/Replace with new address 




/Initialize addr pointer 

/End of resident code 
/Terminate & stay resident 
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AW . . . 

WHAT THE HECK! 


ProDesign II — Still $299! 

ProDesign II —the Easy-to-Use CAD System. .The CAD 
system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
major revisions with more than 400 enhancements. The CAD 
system that still costs only $299! 

How do we do it? Our accountants said to raise the price 
to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it's impossible to stay in business selling a 
comprehensive CAD package such as ProDesign II for only 
$299. 

And our customers said $299 is great. So, we said: 

"Aw... What the Heck! $299 it is!" 

Now, two years after its introduction, ProDesign II is one 
of the world's leading CAD packages. It has features pre¬ 
viously found only on CAD systems costing thousands of 
dollars. For the single price of $299, you get these features 
and more: 

• Support for more than 180 printers (including color 
printers) 

• Support for more than 80 plotters, with plotter optimi¬ 
zation. 

• Easy-to-Use single keystroke commands. 


• On-screen menus accessible with a mouse. 

• Comprehensive drawing commands, including the finest 
curve fitting in the industry. 

• Editing features unsurpassed by ANY other CAD package. 

• Extensive snap features, including snap to point, endpoint, 
midpoint, line, circle, ellipse, arc, intersection, and perpen¬ 
dicular. 

• True Auto Dimensioning with several formats. 

• Extensive Layering features. 

• Full Macro capabilities. 

• Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 

• Complete hatching with up to 40 different patterns. 

• Area and length calculation for line curves, circles, etc. 

• Full Zoom, Pan, and Rotate capabilities. 

• Capability to transfer drawings to and from other programs. 

• Capability to Break/Trim Lines, Curves, Circles, Arcs, and 
Ellipses. 

• Many more features — All for only $2991 

Where do you get ProDesign II? See your local computer 
dealer, or contact: 

American Small Business Computers, Inc. 

118 South Mill Street 
Pryor, OK 74361 
(918)825-4844 
Telex 9102400302 

Want more information? Call or write fora detailed brochure 
and a free demo disk! 


PRODESIGN II STILL ONLY $299! 
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PRODUCT WATCH 

Reviews 

and 

Updates 


- ® 3 TOM RETIIG’S library, 
j£|$] CLIPPER EDITION 

4 fe- y Tom Rettig Associates 



R-CARD 

Rodime, Inc. 



MEGA 

Mylex Corporation 



ools of variety and quality distin¬ 
guish a professional toolkit; for pro¬ 
grammers working in a compiled lan¬ 
guage, one useful tool is a library of 
routines that link with programs for in¬ 
tegration into applications. Tom Rettig’s 
Library, Clipper Edition, Advanced Ex¬ 
tended Library, by Tom Rettig Asso¬ 
ciates, is a professional, easy-to-use tool 
for the programmer working in the 
cIbase language using the Clipper com¬ 
piler by Nantucket, Inc. (see “Dialects 
of dBASE,” Ted Mireki, this issue, p. 46). 

The Clipper compiler allows pro¬ 
grammers to write user-defined func¬ 
tions (UDFs), link them with a com¬ 
piled dBASE program, and execute them 
from within the program. The Clipper 
Edition of Tom Rettig’s Library provides 
more than 150 prewritten functions and 
procedures for use in developing Clip¬ 
per-compiled programs. Only represen¬ 
tative examples in each category follow. 


Arrays. Clipper’s array-handling capabili¬ 
ties are enhanced with 15 functions and 
procedures, such as READARRC, which 
reads a character array from disk. 
Business. Eight functions provide vari¬ 
ous business aids, such as DEPDB(), 
which calculates depreciation by declin¬ 
ing balance, and TOMONEY(), which 
expresses numbers in dollars and cents 
for applications such as check writing. 
Character. Nineteen functions process 
text and characters, such as CENTER(), 
which automatically creates a string of a 
given length with the specified text cen¬ 
tered within the string. 

Database. Eight functions help manage 
database files, such as FLDCOUNT(), 
which returns the number of fields in 
the file structure. 

Date. Eighteen functions process dates, 
such as BOW(), which returns the date 
of the previous Monday (that is, the be¬ 
ginning of the week). 

Debugging. Two procedures help to de¬ 
bug programs; one is MEMDUMP, 
which produces a hexadecimal dump of 
variable storage. 

Disk. Five functions provide disk man¬ 
agement. One is CURDRIVE(), which re¬ 
turns the current default drive to help 
the program manage the disk interface. 
Memo. Three functions are useful in the 
processing of memo fields, such as 
LINES(), which calculates.the number of 
lines required to output the memo field 
at a specified line width. 

Miscellaneous. Three other uncatego¬ 
rized functions are included, such as 
STATUS(), which returns the current 
value of a specified SET switch. 

Numeric. Twenty-one functions provide 
number-processing conversion, such as 
LOGNBASX(), which checks general 
logarithmic calculations. 

Printer. Five print functions are pro¬ 
vided, such as ISPRINTER(), which 
checks status and manipulates printers. 
Screen. Six functions provide screen 
management, such as CURSOR, which 
turns the cursor display on and off. 


System. Twenty-one advanced functions 
and procedures direct interface with the 
computer system, such as REG(), which 
reads the contents of a CPU register. 
Time. Twelve functions manipulate 
time, such as TIMESTR(), which creates 
a time string from a number of seconds. 
Stand-alone utilities. Five stand-alone pro¬ 
grams are provided, such as FATTRIB, 
which modifies file attributes. 

No advanced programming skills 
beyond those needed to create pro¬ 
grams with Clipper are needed to use 
the functions and procedures in Tom 
Rettig’s Library. The programmer simply 
refers to the desired function or proce¬ 
dure as if it were an existing dBASE hi or 
Clipper function or procedure, com¬ 
piles the program, and names the li¬ 
brary (along with the standard Clipper 
library) at the link step. If the compiler 
cannot recognize the name of the func¬ 
tion (for example, if the function is gen¬ 
erated through macro substitution), it 
must be named in an EXTERNAL state¬ 
ment in the calling program. Proce¬ 
dures are executed with either the GALL 
or the DO statement. Minimal error 
trapping in the library’sxroutines pro¬ 
vide maximum performance—-the docu¬ 
mentation wisely cautions careful and 
proper use of the routines. 

The routines are written in dBASE, 
assembly language, and C, as appro¬ 
priate. In addition to the object files 
used for linking, all source code is in¬ 
cluded. Thus, experienced program¬ 
mers can tailor routines to specific 
needs; the beginner can learn more 
about interfacing with C and assembly 
language using Clipper-compiled pro¬ 
grams. Besides the fiinctions called 
from dBASE programs, the library has a 
number of low-level, internal routines 
called by these functions. For advanced 
programming applications, these rou¬ 
tines may be called from the program¬ 
mer’s C or assembly UDFs, but the doc¬ 
umentation for these functions is mainly 
commented source code. 
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Tom Rettig’s Library, Clipper Edi¬ 
tion, is provided on three diskettes. 

Two versions of the library are avail¬ 
able: 1.02 is for use with the winter 
1985 version of Clipper, and 1.03, for 
the autumn 1986 version. The docu¬ 
mentation consists of 170 loose-leaf 
pages that are hole-punched for inser¬ 
tion into the Clipper documentation 
binder. Function and procedure docu¬ 
mentation is in a page-per-command 
format. A plastic reference card also is 
included. The contents of the user man¬ 
ual are generally clear and complete. 

An understandable explanation of the li¬ 
cense agreement describes how the li¬ 
cense grants the right for the program¬ 
mer to incorporate code from the li¬ 
brary into a software application, place 
the programmer’s copyright notices into 
the application, and distribute copies of 
the incorporated library code as a part 
of the application without additional 
fee. A 30-day satisfaction guarantee and 
a one-year warranty against significant 
bugs also are provided; the programs 
are not copy protected. 

Tom Rettig’s Library, Clipper Edi¬ 
tion, is a valuable set of tools that 
should be a part of every programmer’s 
Clipper toolkit. 

—DAVE BROWNING 



R-CARD 

Rodime, Inc. 

29525 Chagrin Blvd., Suite 214 
Pepper Pike, OH 44122 
2161765-8414 

PRICE: 37MB, $1,295; 45MB, $1,495 
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R odime R-Cards bring both high per¬ 
formance and high capacity to the 
world of hard-disk cards. They are avail¬ 
able with either a 37MB or 45MB capac¬ 
ity. The test unit was the 45MB model; 
the 37MB model has the same specifica¬ 
tions, but it has one less disk surface. 


THE 

COMMUNICATIONS 
PROGRAM THAT 
DOES ALL THIS 
ON DOS, UNIX, 
XENIX AND VMS: 



TERM 

COMMUNICATIONS SOFTWARE 

TERM’S built-in script language is so 
sophisticated that it allows exact solutions to 
be tailored to your specific needs. Over 25 
pre-built scripts are provided for solving 
complex communication problems. TERM 
comes with nine protocols, six terminal 
emulations including DEC with full graphics 
character support even under UNIX. 

TERM is available now on AT&T, DEC VAX, MICROVAX. 
IBM XT, AT, Sun, Altos, HP series 200, 300, Tandy,For^ 
tune, Convergent, NCR, Sperry, Zilog, Plexus, Intel, 
Motorola and many others. 


PRICES FROM 

s 195. 


VISA/MC 


CENTURY 

^ S O F T w A R E 


9558 South Pinedale 
Salt Lake City, Utah 84092 
(801) 531-8512 


■ State-of-the-art Lempel- 
Ziv-Welch data 
compression 

■ Exact VT102 Emulation on 
ALL systems 

■ Full numeric keypad 
support 

■ Full color support 

■ 19.2K file transfers 

■ KERMIT Protocol for 
mainframes 

■ XMODEM Protocol for 
bulletin boards 

■ Remote PC execution 

■ Powerful script language 
for customized 
applications 

■ Wildcard file send/receive 
capability 

■ Auto-login, dial/redial 
modem control 

■ Unlimited autodial 
directory 

■ Performs unattended file 
transfers 

■ Remote maintenance 
capability 

M Online User’s Manual for 
instant help 

M Electronic mail/TELEX 
interface 
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Each R-Card consists of a Rodime 
hard disk and a Western Digital control¬ 
ler mounted on a black-anodized metal 
bracket. The construction quality is ex¬ 
cellent; the fit and finish of all parts in¬ 
dicate a high degree of care in design 
and assembly. The read/write heads are 
voice-coil activated and, as befits a high- 
performance disk, they automatically 
park and lock when power is removed, 
minimizing the chance of a head crash. 

The R-Card can be installed as the 
first or second hard disk in a system. It 
consumes 17.1 watts of power while 
running and even more at start-up, so a 
135-watt power supply is needed. The 
R-Card uses one full slot if installed in 
the far left slot (with the speaker 
moved); otherwise, the slot next to it is 
limited to short cards only. While the 
controller receives all its power from 
the computer’s bus, the disk requires a 
separate connection to the power sup¬ 
ply. A Y-connector is provided for pow¬ 
er supplies that lack an extra lead. Al¬ 
though quiet when running, the unit 
emits a loud click when power is either 
applied or removed. 

The manual is clear and complete. 
Low-level formatting, partitioning, logi¬ 
cal formatting, and copying of system 
files are all carried out smoothly by a 
menu-driven utility program. The inter¬ 
leave factor, which cannot be changed 
with the supplied software, is 3. 

Rodime does not provide a utility 
to overcome the DOS-imposed limit of 
32MB per volume, but some readily 
available products do perform this func¬ 
tion (such as Golden Bow Systems’ 
VFeature Deluxe). The R-Card can be 
divided into as many as eight logical 
disks with a total capacity of 45MB. No 
problems occurred when using various 
hard-disk utilities (such as Fifth Genera¬ 
tion Systems’ Fastback, Executive Sys¬ 
tems’ Xtree, and The Norton Utilities) 
on these configured disks. 

To take advantage of this partition¬ 
ing scheme, logical formatting must be 
performed using Rodime’s software, not 
the DOS FORMAT program. However, 
Rodime’s formatter establishes waste- 
fully large cluster sizes (as in DOS 2.x). 
In the unit tested, for example, a 13MB 
partition was formatted with clusters of 
4KB, and a 32MB partition with clusters 
of 8KB. Disks of this size, formatted us¬ 
ing FORMAT from DOS 3.0 (or later), 
would have clusters of 2KB, allowing 
more economical use of disk space. 

The R-Card is faster than any of the 
hard-disk cards reviewed in “Mass-Stor¬ 
age Mergers,” (Peter G. Aitken, January 
1987, p. 76). In fact, with an average ac- 
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At last! - Fast, On-screen 

FLOWCHARTS 


TABLE 1: Vital Statistics 


SPECIFICATIONS" 

Data encoding method MFM 

Interleave factor 3 

Power consumption (watts) 17 

Warranty (months) 12 

Calculated MTBF (K hours) 18 

DISK PARAMETERS"’* 

Surfaces 6 

Tracks 865 

Sectors per track 17 

Bytes per sector 512 

Sectors per cluster 8 or 16 

Total space (bytes) 45,173,760 

FEATURES" 

Activity Indicator no 

All power from bus no 

Runs in 63.5-watt PC no 

Automatic head locking yes 

Factory low-level format no 

Coexistence with 2nd drive yes 

Install program yes 

PERFORMANCE" (ATDISK) 

Track-to-track seek time (ms) 5.8 

Average seek time (ms) 28.8 

Effective transfer rate (KB/sec) 84.8 

DOS file I/O (seconds) 10.8 


a The Rodime R-Card can be compared with 
other hard-disk cards reviewed in “Mass-Stor¬ 
age Mergers, ” Peter G. Aitken, January 1987, 
p. 76. For specifications and disk parameters, 
refer to table 2 (p. 82). For features, refer to 
table 1 (p. 80). For performance, refer to table 
3 (p. 84) 

b The 45MB R-Card's logical specifications were 
determined by the utility program INFO.EXE 
C Finding Disk Parameters, ” Glenn F. Roberts, 
May 1986, p. 112). The R-Card was config¬ 
ured into a 32MB and 13MB drive, INFO run 
on both, and the results combined. 


The R-Card’s performance is excel¬ 
lent. Its average access time is 
comparable to that of many disks 
intended for use with the PC/AT. 


cess time of less than 30 milliseconds, 
its performance is in the same league 
with many disks used with the PC/AT. 
Like all other hard-disk cards, however, 
the R-Card will not work in the AT be¬ 
cause of BIOS incompatibilities. The re¬ 
sults of the ATDISK hard-disk bench¬ 
mark program are shown in table 1. 

Both R-Card models provide a level 
of disk performance unmatched by 
other hard-disk cards—indeed, their 
speed is matched by few PC disks of 
any kind. Such performance can make a 
big difference, particularly in disk-inten¬ 
sive applications such as large data¬ 
bases. In conjunction with an add-on ac¬ 
celerator board, an R-Card could con¬ 
siderably narrow the performance gap 
between the PC and the AT. 

—PETER G. AITKEN 


Finally! An on-screen flowchart proc¬ 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 

Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com¬ 
pose charts on the screen. More im¬ 
portant, you can easily modify charts so 
they are always up to date. 

Features: • Text is automatically 
centered, character by character, within 
shapes as you type it • Text formatting 
controls allow you to over-ride the auto¬ 
matic formating where desired • Lines 
are created by specifying the starting 
and ending points - the program auto¬ 
matically generates the route • Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk • Shape 
insert-delete and row/column insert- 
delete • Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto¬ 
matically printed in strips. • Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary • Works 
with many popular matrix printers in¬ 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


HavenTree Software Limited 

P.O. Box 1093-N 

Thousand Island Park , NY 13692 
Information: (613)544-6035 ext 48 


HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non¬ 
graphic (character) output is acceptable 
• All standard flowcharting shapes in¬ 
cluded • Most shapes supplied in large, 
medium and small sizes • Extensive 
manual (100+ pages) includes many 
examples • Context sensitive “help” 
facility provides immediate assistance at 
any time • Any number of titles can be 
placed on a chart • Commentary text 
blocks can be placed anywhere in the 
chart • Fast: written in assembly lan¬ 
guage • Plus many more features than 
we can mention here 

Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com¬ 
patible graphics card. On EGA, full 
640x350 resolution is used. 

Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO f - check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re¬ 
ceived by noon will be delivered the next 
business day (to most locations). 

Order Desk: 1-800-267-0668 

The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis¬ 
plays are provided for entering titles, changing 
options, getting “help” and so on. 


SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is doing at all times. 


TEXT/MESSAGE 
WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


CHART WINDOW gives an overview of your chart; this 
example shows the “normal” view. “Close-up” view shows a 
smaller part of the chart in more detail. “Wide-angle” view 
shows a iarger part of the chart at reduced size. 
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9-TRACK TAPE 


OCR SCANNING 


WP CONVERSION 


For thousands of customers world 
wide, we supplied the connection 
to get information into their PC. 

Our “SCANNING CONNECTION” 
system can scan images for use 
with desktop publishing systems, 
convert images to text using our 
OCR software and send images to 
facsimile machines. 


Our “TAPE CONNECTION” system 
can read and write 1/2” 9-Track 
800/1600/6250 GCR magnetic 
tapes from large computer systems. 
Our “DISKETTE CONNECTION” 
system can read and write most 
3Vfe”, 5W\ and 8” diskettes. 

For more information please 
call us at 602-779-3341. 


1120 Kaibab 
Flagstaff, AZ 86001 


f FLAGSTAFF 
ENGINEERING 


Personal REXX 

for the IBM PC 


★ Interpreter for the full REXX language, including all of the standard REXX 
instructions, operators, and built-in functions 

★ Sophisticated string manipulation capabilities 

★ Unlimited precision arithmetic 

★ Direct execution of DOS commands from REXX programs 

★ Built-in functions for DOS file I/O, directory access, screen and keyboard 
communication, and many other PC services 

★ Compatible with VM/CMS version of REXX 

★ Uses include: 

— Command programming language for DOS 

— Macro language for the KEDIT text editor 

— Can be interfaced by application developers with other DOS 
applications, written in almost any language 


Mansfield Software Group, Inc. $125 plus $3 shipping 

P. O. Box 532 MC, VISA, AMEX, COD, PO, CHECK 

Storrs, CT 06268 

(203) 429-8402 
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S ince the IBM Enhanced Graphics 
Adapter (EGA) has now become en¬ 
tirely a commodity item, users may 
have a difficult time choosing from 
among the increasing number of EGA 
boards on the market. Thus, it is note¬ 
worthy when a new entry provides 
some added feature that differentiates it 
from other EGAs available. 

This is the case with MEGA, a new 
EGA board from Mylex Corporation. 
MEGA is a full-length display board that 
uses Chips and Technologies (C&T) cir¬ 
cuitry and the trapping-software tech¬ 
nique for Hercules, IBM Color Graphics 
Adapter (CGA), and Monochrome Dis¬ 
play and Printer Adapter emulation. My¬ 
lex configured the board with 256KB of 
video RAM; no parallel or serial port 
options are available with it. 

What sets MEGA apart from other 
EGA boards is its font-editor utility. 

With this font editor, the user can de¬ 
sign custom fonts, such as mathematical 
symbols, for use in specific applications. 
The MEGA font editor can create a font 
image in C source files, assembly 
source files, or in straight binary image, 
and also can load a font into the EGAs 
font plane. This utility could prove in¬ 
valuable for redefining fonts and using 
alternative fonts in text modes. 

Otherwise, MEGA’s features are not 
remarkable. Its operation is controlled 
by eight mode switches that are accessi¬ 
ble through the mounting bracket with¬ 
out opening up the system unit. These 
switches control the initial mode of the 
display adapter at boot-up, multiple-dis¬ 
play-adapter emulation, and the monitor 
selection. A jumper changes the MEGA’s 
I/O address base from 3xx to 2xx, fol¬ 
lowing the IBM EGA standard. 


PRODUCT WATCH 



MEGA 

Mylex Corporation 
5217 N.W. 79th Avenue 
Miami, FL 33166 
305/592-9669 

PRICE: $399 
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MEGA supports only the standard 
EGA operating modes; it does not pro¬ 
vide the higher vertical-resolution 
modes available with variable-scan-rate 
monitors. However, it does provide the 
trapping-software solution for CGA and 
Hercules emulation. The user installs 
the RAM-resident software that is pro¬ 
vided for setting the emulation traps, 
and it places the board into an emula¬ 
tion mode. Then MEGA will issue a 
nonmaskable interrupt to the CPU when 
the software issues I/O instructions to 
CGA- or Hercules-specific I/O registers. 
(For further details of the trapping-soft¬ 
ware method of Hercules and CGA 
emulation, see “Evaluating the EGA: The 
EGA Spectrum, Part 2,” John Cocker- 
ham, November 1986, p. 147.) 

The MEGA board was tested using 
the PC Tech Journal EGA test suite de¬ 
scribed in the aforementioned article. 

Its C&T hardware passed all tests with 
ease because it is a replica of the IBM 
chip set. Like all other C&T boards (and 
the IBM EGA), MEGA duplicates the first 
scan line in EGA mode 16 (high-resolu¬ 
tion graphics) when the split-screen 
mode is first entered. 

The board could not pass all of the 
emulation tests; specifically, it could not 
emulate the CGA low-resolution games, 
in l60-by-100 mode because the hard¬ 
ware does not support this mode. How¬ 
ever, MEGA did pass the FantasyLand 
test and EGATEST. Both Microsoft Win¬ 
dows and Graphics Software Systems’ 
CGI operated flawlessly in native EGA, 
CGA, and Hercules modes. 

The timing tests confirm the elec¬ 
tronic similarity of MEGA to other C&T 
EGA implementations. The dot-plot 
benchmark times (65,000 iterations in 
graphics mode 16) were identical to the 
times for all other boards for subrou¬ 
tine calls (20.7 seconds) and in-line I/O 
(17.9 seconds). The BIOS dot-plot time, 
though, was one of the slowest—49.8 
seconds. Examination of the BIOS re¬ 
veals that function calls are dispatched 
through a test-and-branch sequence 
rather than through a transfer table. 

Other BIOS errors are present as 
well. As with the IBM EGA, warm re¬ 
boots of the CPU take a long time be¬ 
cause the software writes over the re¬ 
boot flag during EGA video RAM testing. 
Mode changes produce a fair amount of 
snow on the screen—presumably be¬ 
cause video-driver output to the CRT is 
not disabled during a mode change. 

The cursor emulation routines are cor¬ 
rect; however, the standard double-line 
cursor is reduced to a single line after 
additional fonts have been loaded into 


the font plane. Lastly, the graphics-mode 
character-painting routines do not paint 
the characters in user-designated colors. 

The BIOS correctly implements the 
EGA BIOS save-area features, where a 
copy of the palette is stored, and the Al¬ 
ternate Print Screen routine runs cor¬ 
rectly. The Mylex BIOS passes all unrec¬ 
ognized function calls to interrupt 42. . 

The installation and set-up of the 
adapter is adequately documented. 
However, a technical description of the 
EGAs function is not included. 


Like most of the other EGA-com¬ 
patible display boards, the Mylex MEGA 
has its share of correctable BIOS bugs. 
The C&T chip set guarantees compati¬ 
bility with existing EGA software. Its dis¬ 
tinguishing characteristic from the other 
boards, however, is its font editor; it is 
an excellent utility. Other font-editing 
utilities are available, but the bundling 
of this one with the MEGA may very 
well be the reason to choose this dis¬ 
play board over another one. I "minim ^1 
—JOHN T. COCKERHAM 


REQUIRED READING FOR All 
IBM PC SYSTEMS EXPERTS 

If you're a systems expert, microcomputer specialist, or MIS/ 
DP professional working with IBM PCs, you need the compre¬ 
hensive information PC TECH JOURNAL provides 13 times a year! 

It's the only magazine that provides you with the technical 
information to help you increase the performance of your 
multi-component system. It talks to systems experts and systems 
designers in the language you understand—about the appli¬ 
cations and products you have to know about! 

As part of your annual subscription to PC TECH JOURNAL, 
you'll receive the special PC TECH JOURNAL Directory issue pub¬ 
lished in November, the most comprehensive guide and index 
to the products in the PC marketplace and PC TECH JOURNAL'S 
coverage! 

Don't leave a gap in your required reading, subscribe to 
PC TECH JOURNAL now and save 50%! 

For faster service call Toll-Free 1 -800-852-5200 today! 


xS®AL Ra Box 2966-Boulder, CO 80322 

Send me PC TECH JOURNAL for: 

□ One year (13 issues) for $26.70 

□ Two years for $53.35. 

Savings based on annual single-copy price of $53.35. 
Mr./Mrs./Ms_ 

(please print full name) 

Company__ 

Address __ 

City_State_Zip_ 


SAVE 50%! 


L. 


□ Bill me □ Payment enclosed 

Add $6 per year for postage outside USA, US currency only. Please allow up to 60 
days for delivery of first issue. Annual Basic subscription price is $34.97. 
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PC <> MAINFRAME 

VIA 9-TRACK TAPE 

For Information Interchange-Backup-Archival Storage 

IBM format compatible 9-track, V 2 inch magnetic tape is the universally accepted 
media for mainframes and minicomputers. Catamount offers Low Cost, Lightweight 
9-track Tape Subsystems for the IBM-PC/XT/AT computers which allow: 

• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, 16,K, /*>oo bpi PE, and 6250 bpi GCR format systems available. 

• Storage capacities up to 270 MB on a single reel. 


Systems come complete with comprehensive DOS command syntax oriented 
software and an Installable Device Driver. For OEM applications, 
the tape controller is available separately. 



Modula-2 

IBM PC/DOS 
Native Code Compiler 

This is a full implementation of Niklaus Wirth’s Modula-2 
language. Our product is not an interpreter, but a true 8086 
compiler, using state-of-the art techniques. A Unix-like 
"make" utility is included which provides automatic recom¬ 
pilation of modified source programs. 

The code generator produces object module input for the 
DOS link utility. You may combine your Modula-2 pro¬ 
grams with code from other languages such as Assembler. 
The software also operates on PC compatibles using 
MS/DOS. All the run time source code is included. None 
of the software is copy protected, and is fully supported and 
maintained by farbware. No royalties are charged for the 
use of the run time object. A complete and comprehensive 
reference manual is included in the purchase price. The 
manual is available separately for $25.00. 

Site licenses and quantity discounts are available. 

$89.95 Complete 

farbware 
1329 Gregory 
Wilmette, IL 60091 
(312) 251-5310 

Master Card and Visa Accepted 
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Real-Time Multitasking Executive 


■ No royalties 

■ Source code included 

■ Fault free operation 

■ Ideal for process control 

■ Timing control provided 

■ Low interrupt overhead 

■ Inter-task messages 


Options: 

■ Resource Manager 

■ Buffer Manager 

■ Integer Math Library 

■ Language Interfaces: 

C Pascal 
PL/M Fortran 

■ DOS File Access : 

CP/M -80 
IBM PC DOS 



AMX isTM of KADAK Products Ltd 
CP/M-80 isTM of Digital Research Corp. 
IBM, PC DOS areTM of IBM Corp. 


AMX for 8080 $ 800 US 

8086 950 

6809 950 

68000 1600 


Manual (specify processor) 75 


Jk KADAK Products Ltd ^ 

jmmr Telex: 04-55670 

■■ 206-1847 W. Broadway, Vancouver, B.C., Canada V6J1Y5 


QuickBASIC just got quicker with 

[QuickPak 


QuickPak is a superb collection of enhancements, subroutines, and 
instructional material designed to help you get the most out of pro¬ 
gramming in BASIC. 

■ Powerful assembly language routines to give your programs more 
speed, more power, and full access to DOS and BIOS services. 
SORT all or part of a string array with one command! Complete 
windowing capability — display help screens instantly, overlay 





1 drive or 
< sectors 

- create your own DOS utilities! 

MANY, many more programs 
included. 

■ Professionally written QuickBASIC 
routines and functions. 

Powerful input routines for text, 
dates, and numbers. Menus, 
scroll bars, date/time functions, 
and much more. 

9 The Assembly Tutor — a complete 

guide to learning assembly language ~~ 
from a BASIC perspective. Learn how to 
create your own routines and extensions. 

■ Tips and Tricks book — packed with 
clever ideas and techniques to help 
you be a better programmer. 

You get all this, ail of the source code 
for every program included, and a 
thirty-day money back guarantee for 
only S69.00. 

No royalties are required for using any 
of the QuickPak routines in your pro¬ 
grams. Not copy protected, of course. 

by 

CRESCENT SOFTWARE 

64 Fort Point Street, East Norwalk, CT 06855 
m (203) 846-2500 

. 

QuickPak requires Microsoft QuickBASIC or 8ASC0M, DOS 2,0 or higher. Visa, M/C, C.0.0., or checks accepted. 


O'**** 
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EXPERT CONSULTANT: COMPUTER LAW 


MAX STI L OPPENHEIMER 


liability and Expert Systems 

What are the legal ramifications of developing and marketing expert systems 
that may surpass their human counterparts in speed and accuracy? 



T he time may be coming when ex¬ 
pert systems will take over and then 
surpass some functions of their human 
counterparts in professions such as 
medicine, engineering, law, accounting, 
and computer science. Presumably, at 
least in its early stages, an expert system 
will suffer from many of the same frail¬ 
ties as its human counterpart: it will 
make mistakes. It has been years since 
an American court executed a horse as 
a witch, and it is doubtful that modern 
precedent exists for “punishing” an 
offending computer system. However, if 
a computerized expert system errs and 
an injury ensues, the fact that the injury 
was caused by a cold, dispassionate ma¬ 
chine rather than a warm human will 
not likely deter the injured party from 
seeking compensation. 

What are the risks in developing, 
marketing, and using expert systems? 
What standards of care are required? 
Will the day come when it will be mal¬ 
practice for a professional not to use an 
expert system? (If that comes about, 
what a terrific marketing tool!) 

These questions do not have defin¬ 
itive answers yet: the law is designed 
to respond to concrete issues rather 
than hypothetical situations. This article 
explores some considerations that 
should be given attention in developing 
and marketing expert systems. A subse¬ 
quent article will consider some possi¬ 
ble paths the law might take in re¬ 
sponding to the emergence of expert 
systems for professional applications, 
with a view to developing a strategy for 
protecting oneself from liability. 

For a system in a highly regulated 
field that poses most of the issues, con¬ 
sider a medical diagnostic system. Oth¬ 
er professions are subject to similar 
types of regulation and accountability. 

The developer of a diagnostic sys¬ 
tem must be aware that medicine is 
regulated in several areas: the federal 
Food and Drug Administration (FDA) 
reviews new drugs and medical devices 


before they can be introduced into the 
market; third-party insurers (such as 
Blue Cross) and federal and state de¬ 
partments of health and human services 
control the flow of significant funds to 
health care providers; states license in¬ 
dividual physicians to practice medi¬ 
cine. The malpractice of medicine is 
dealt with civilly through lawsuits seek¬ 
ing compensation and in a regulatory 
framework by suspending or revoking 
licenses to practice. What are some of 
the regulatory hurdles that can be ex¬ 
pected from these agencies? 

One of the first questions to ask is: 
does the system require FDA approval? 
The FDA regulates not only drugs but 
also medical devices, which include “an 
instrument, apparatus, implement, ma¬ 
chine, contrivance...or other similar or 
related article, any component, part, or 
accessory, which is ... intended for use 
in the diagnosis of disease or other 
conditions, or in the cure, mitigation, 
treatment, or prevention of disease, in 
man or other animals...” (21 United 
States Code Section 321). 

If the system is within this defini¬ 
tion, the developer must submit a pre¬ 
market notification to the FDA at least 
90 days before introducing the device 
into interstate commerce and again 
whenever significant modifications are 
made. All devices subject to FDA juris¬ 


diction must meet general requirements 
including registration, quality control, 
and record keeping. 

How would the developer go 
about demonstrating compliance with a 
performance standard? In the early 
stages of artificial intelligence, it might 
be possible to have a panel of experts 
give second opinions on a systems di¬ 
agnoses. However, if expert systems ad¬ 
vance beyond what humans can do, 
how would compliance be demon¬ 
strated once the system’s “artificial” in¬ 
telligence surpasses the natural intelli¬ 
gence of the evaluators? With luck, 
while the system is being developed the 
FDA will have been developing a sys¬ 
tem expert in evaluating expert systems. 

Current payment mechanisms for 
medical services should be able to add 
expert systems as an insurable expense. 
Third-party payment plans typically pay 
not only the fees of treating physicians, 
but also the costs of laboratory and 
diagnostic tests. It should be a short 
step to the proposition that expert sys¬ 
tems are like laboratory tests and there¬ 
fore should be reimbursed similarly. 
However, most laboratory tests are not 
interactive with the treating physician: 
what if the expert system is used by a 
physician? (As will be shown, it is 
potentially beneficial to limit the use of 
expert systems to experts.) 
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Certain groups hold the view that 
many laboratory tests are unnecessary 
and are performed to protect the physi¬ 
cian against malpractice claims rather 
than to protect the patient (the practice 
of defensive medicine). Will expert sys¬ 
tems be perceived to be in the same 
category? Will health-care insurers be 
pressured to limit the use of expert sys¬ 
tems as nonproductive? 

Although a third-party payment 
plan cannot dictate how a physician 
practices medicine, more than half of 
all payments for medical care are made 
by third-party plans. The economic im¬ 
pact of the plans’ decision on reim¬ 
bursement will be significant. Can pres¬ 
sure be applied by liability insurers in 
favor of such expert systems for their 
potential to reduce malpractice claims? 

Another question to consider is 
whether the system would be “practic¬ 
ing medicine” under state law. While 
the definition varies from state to state, 
a good working definition of “practicing 
medicine” is engaging, with or without 
compensation, in medical diagnosis, 
healing, treatment, or surgery. In gen¬ 
eral, an individual may not practice 
medicine without a license from the 
state, but an unlicensed individual may 
perform duties delegated by a licensed 


physician. As long as the system is 
being used solely by licensed physi¬ 
cians, the problem seems to be solved. 
The system could be designed to func¬ 
tion as a laboratory test, and eliminate 
the physician’s involvement. 

When the number of people that 
can use the system is expanded, an or¬ 
ganization may run into the thornier is¬ 
sue of how to get a computer program 
“licensed” to practice medicine. It ob¬ 
viously has not been done yet, and it is 
not likely to happen before computers 
get the right to vote, because typical li¬ 
censing requirements include attaining 
a minimum age and holding a degree 
of doctor of medicine from an accred¬ 
ited medical school. 

How far can a system go without 
requiring the unobtainable license? 
Clearly, it is not practicing medicine to 
write a textbook on diagnosis: the book 
can be sold to anyone, licensed or not. 
The line would be crossed, however, if 
the purchaser of the textbook began 
prescribing treatment for others. Still, it 
would be the reader and not the author 
of the textbook who would be engaged 
in the unlicensed activity. Is a computer 
program an interactive book or an inan¬ 
imate reader? Should it be considered a 
source of information or a prescriber of 


treatment? These are good questions 
with, as yet, no definitive answers. The 
answers are extremely important, for 
they may determine whether develop¬ 
ers of these systems (and lay users) 
would face criminal and civil liability. 

Civil liability could arise in a num¬ 
ber of contexts. Suppose, for example, 
that the expert system contains incor¬ 
rect data. Under the usual nonprofes¬ 
sional contract theory, the parties can 
generally allocate risks as they choose: 
if a purchaser agrees to buy a system as 
is or without warranties, he is stuck 
with the system, bugs and all, so long as 
no fraud has been committed. Profes¬ 
sionals, however, contractually cannot 
eliminate or reallocate their liability for 
prospective malpractice. A doctor can¬ 
not sell the patient an appendectomy, as 
is. As a general rule, a physician must 
show the degree of skill, care, and judg¬ 
ment ordinarily exhibited by practition¬ 
ers in the same specialty under similar 
circumstances in the same locality. It 
may not be malpractice for a general 
practitioner in a rural area to be una¬ 
ware of a recent development in treat¬ 
ing an uncommon ailment; however, 
the same shortcoming might be consid¬ 
ered malpractice for a specialist in a 
large urban teaching hospital. 


FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN language system? If you're serious 
about your FORTRAN programming then you should be using F77L - 

LAHEY FORTRAN. 


"Lahey's F77L FORTRAN is the compiler of choice, it's definitely a 
'Programmers FORTRAN '' with features to aid both the casual and the 
professional programmer... F77L compiled the five files in a total of 12 
minutes, which was 4 times as fast as MS FORTRAN and an astounding 6 
times as fast as Pro FORTRANf' - PC Magazine 


Compare the features and performance of other PC FORTRANs with F77L 
and you will find that F77L is clearly the superior product. 


Full Fortran 77 Standard (F77L is not a subset) 
Popular Extensions for easy porting of mini 
and mainframe applications 
COMPLEX* 16, LOGICAL* 1 and INTEGER* 2 
Recursion - allocates local variables on 
the stack 

IEEE - Standard Floating Point 
Long variable names - 31 characters 
IMPLICIT NONE 


Fast Compile - Increases productivity 
Source On Line Debugger (Advanced 
features without recompiling) 

Arrays and Commons greater than 64 K 
Clear and Precise English Diagnostics 
Compatibility with Popular 3rd Party 
Software (i.e. Lattice C) 

Easy to use manual 
Technical Support from LCS 


NEW FEATURE - NAMEUST 


F77L - THE PROGRAMMER'S FORTRAN 

$477.00 U.S. 

System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor (8087/80287) 


FOR MORE INFORMATION: (702) 831 -2500 



Lahey Computer Systems, Inc. 

P.O.Box 6091 

Incline Village, NV 89450 

U.S.A. 


International Dealers: 

England: Grey Matter Ltd., Tel: (0364) 53499 
Denmark: Ravenholm Computing, Tel: (02) 887249 
Australia: Computer Transitions, Tel: (03) 537-2786 
Japan: Microsoftware, Inc., Tel: (03) 813-8222 


SERVING THE FORTRAN COMMUNITY SINCE 1967 

MSOOS & MS FORTRAN are trademarks of Microsoft Corporation.Pro FORTRAN refers to Professional FORTRAN a trademark of 

International Business Machines. 



Editor's Choice 

- PC Magazine 
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Where will expert systems fit into 
this pattern? Will it be permissible to 
license systems as is? If not, will the sys¬ 
tems be held to the same standards as 
human experts in the same fields? 
Should it make a difference if the error 
is not in factual content but rather in 
design logic? Will expert systems com¬ 
mit “malpractice” if their database is 
not kept up to date? 

The user of an expert system could 
face similar exposures to liability. Who 
is responsible if an expert system is 
used and the system leads to a misdiag¬ 
nosis? Again, two sets of analogous situ¬ 
ations offer relatively clear answers. If a 
physician refers a case to a specialist 
and the specialist commits malpractice, 
that malpractice does not ordinarily 
make the referring physician liable. On 
the other hand, if a surgeon uses a scal¬ 
pel where a catheter was called for, he 
can be held liable for his inappropriate 
choice of instruments. 

Which is the expert system—a col¬ 
league or a tool? Superficially, it would 
appear that it is a tool. However, that 
answer may assume too much about 
how expert systems will develop. The 
proper distinction may not be between 
colleague and tool, but rather between 
tools that the community standard of 


care requires the physician to under¬ 
stand and discriminate between, and 
the tools it accepts as beyond the scope 
of proper medical practice. 

People expect surgeons to distin¬ 
guish between scalpels and catheters, 
but as technology becomes more com¬ 
plex, will they likewise require that the 
doctors understand the internal work¬ 
ings of microchips? To respond with 
the legal standard (that physicians must 
understand microchips if practitioners 
in the same specialty and locality under 
similar circumstances do) is not particu¬ 
larly helpful. If expert systems do pro¬ 
gress to the point where they surpass 
the ability of even specialists in their 
field, then they will be operating in 
areas where even the specialist cannot 
determine whether the system is func¬ 
tioning properly or not. The decision 
whether or not to hold a physician re¬ 
sponsible for errors in an expert system 
may determine whether or not expert 
systems come into use. If a physician 
can limit his malpractice exposure to 
his own mistakes by eschewing expert 
systems, but takes on additional expo¬ 
sure by employing them, what will mo¬ 
tivate him to use the system (even if, 
statistically, his diagnoses are better us¬ 
ing the system)? 


One answer may be the threat of 
malpractice for not using an expert sys¬ 
tem. An expert, particularly a specialist 
in a field, is expected to use available, 
proven tools. The word proven brings 
us full circle to the issues of FDA ap¬ 
proval. What standards are appropriate 
to prove expert systems? The question 
may be easy to answer as long as expert 
systems remain in the realm of automat¬ 
ing and speeding the solution to prob¬ 
lems that humans can solve through 
other, albeit tedious, methods. Howev¬ 
er, if the systems learn better than they 
are taught, the question becomes much 
more difficult. 

The issue of proving a system is 
one of extreme economic importance. 

If a system, either through FDA or some 
other stamp of approval, is the first to 
be accepted as the norm for a particular 
purpose, it will offer a double benefit: 
protection (perhaps not complete) from 
malpractice claims and the threat of 
malpractice for failure to use, a combi¬ 
nation that should guarantee substantial 
market penetration. 1 '"1111 ^1 


Max Stul Oppenheimer, PC, is a partner in 
the law firm of Venable, Baetjer & Howard 
with offices in Maryland, Virginia, and the 
District of Columbia. 


GET PC/XT HEADACHE RELIEF. 


Take one WELTEC floppy 
drive and upgrade your PC or 
XT to AT capacity-without 
changing your controller card. 


Is your mix of IBM PC’s 
and XT’s giving you an 
MIS headache? Get rid of it 
fast with our versatile 5Vi" 
half-height flexible disk 
drive. 

• 1.2 Mb formatted 
capacity 

• No additional controller 
card needed 

• Brushless direct-drive 
motor with 30,000 MTBF 



• Full interchange of 
diskettes between IBM 
AT and PC or XT as well 
as most IBM compatible 
systems 

• Internal or external 
configurations 

• ANSI and industry 
interface compatibility 


Get relief now! 
Call 714/250-1959 


VAD and VAR inquiries invited 

E3 WELTEC 

digital, inc. 


IBM™ PC, XT and AT are trademarks of International Business Machines Corp. 


17875 Sky Park North, Suite P, Irvine, CA 92714 
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Improved 
Serial Card 

...EXTENDS SPEED 
AND FLEXIBILITY 
OF PC APPLICATIONS 


New improved 8-channel ACL™ serial card now offers the 
option of RS422 and RS485 compatibility. 

The new card provides all the standard ACL “smart 
card” features... flexible address decoding, program¬ 
mable interrupts, expandable options via software, and 
the ability to download custom programs... now the 
ability to operate over greater distances and 
. speeds of RS422 applications. In addition, 
the new card enables PCs to interface 
with industrial process controls j 
via RS485 links. 

Call for free literature that 
explains how the improved, 

ACL Serial Card c 
expand your PC’s^ 
multiuser 
options. 
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SOFTWARE SENTINEL 


4 




Stop unauthorized use of software...and keep your cus¬ 
tomers happy at the same time. The no-interference hardware 
keys from the industry's leading supplier put money in your pocket and 
save you from angry customer complaints. Our product line includes 
devices for either parallel or serial port. The latest addition allows you to 
cover multiple programs with one device and/or customize 
as needed. Call for new low prices. 

SOFTWARE DEVELOPER BENEFITS 


• Prohibits unauthorized use 
of software 

• No need for copy 
protection 

• Algorithm technique 
(never a fixed response) 

• Virtually unbreakable 


• Higher level language 
interfaces included 

• 100 times faster (1ms) 
than fixed response devices 

• Minimal implementation effort 

• Runs under DOS and Xenix, on 
IBM PC, AT, XT & compatibles 


SOFTWARE USER BENEFITS 

• Unlimited backup copies • Pocketsize 

• No floppy required with • Transparent 

hard disk • Transportable 


O 


RAINBOW 

TECHNOLOGIES. INC 


EVALUATION KIT AVAILABLE 

Telex 386078 


17971 5KYPARK CIRCLE SUITE E, IRVINE, CA 92714 


(714)261-0228 
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9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC /XT/AT AND... 



For information interchange, backup and archival storage, 
IBEX offers a 9-track, IBM format-compatible V 2 " magnetic 
tape subsystem for the IBM PC, featuring: 


■ IBM format 1600/3200 and 800 cpi. 

■ Software for PC-DOS, MS-DOS. 


■ Also for DEC, VAX, VME, 
S-100, RS-232, IEEE 488. 

Write, phone or TWX for information. 


IBEX 


IBEX COMPUTER CORR 

20741 Marilla St. 

Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 


IBM PC/XT/AT* 

Repair Training 

• 30 hr. hands on course 

• Money back guarantee 

• On site training available 

Satisfied customers include such companies as: 


— Southern California Edison 

— GTE 

— Shell Oil Company 

— McDonnell Douglas 

— U.S. Department 
of Commerce 



National 

Advancement 

Corporation 


Computer Hardware Training Specialists 

3001 Redhill Ave. Costa Mesa, CA 92626 

Building 5, Suite 108/113 (714) 540-5988 

* ©M PC/XT/AT is a trademark of International Business Machines 
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BOOK REVIEW 


Clarifying MS-DOS 

An “authorized biography ” of MS-DOS enhances 
the Microsoft documentation and expands the 
programming possibilities for programmers. 


Advanced MS-DOS 

Ray Duncan (Redmond, WA: Microsoft 
Press, 1986) 468pages; paper, $22.95; 
disk, $15.95 

H When a book and 
its subject share the 
same corporate par¬ 
ent, the situation is 
not unlike that of 
the “authorized bi¬ 
ography.” On the 
plus side, the au¬ 
thor can count on 

the company’s cooperation in supplying 
information and ensuring its accuracy. 
On the minus side, the information may 
be limited to the official line and pro¬ 
vide little beyond the company’s docu¬ 
mentation that is already in the public 
record. Happily, in Advanced MS-DOS , 
the positive outweighs the negative. 

According to the author’s introduc¬ 
tion, the book is written for the experi¬ 
enced assembly language or C program¬ 
mer who is familiar with the architec¬ 
ture of Intel’s 8088/8086/80286 micro¬ 
processors. It is meant to provide the 
information necessary to create robust, 
high-performance application programs 
using the services of the operating sys¬ 
tem. The book succeeds because it aug¬ 
ments this information with lucid expla¬ 
nations and many examples. 

The primary focus of Advanced MS- 
DOS , despite its title, is not on the ge¬ 
neric MS-DOS machine, but on the IBM 
PC family. The IBM PC BIOS services 
and the Lotus/Intel/Microsoft Expanded 
Memory Specification (LIM EMS) are 
covered in the book even though they 
are not part of DOS. 

Other topics include: character I/O 
devices (keyboard video, printer, serial 
port); “well-behaved” versus high-per¬ 
formance but nonportable program¬ 
ming; record and file I/O; logical and 
physical disk organization; memory allo¬ 
cation; the EXEC function; interrupt 
handlers; device drivers; and filters. 


The first 13 chapters describe the 
structure and functioning of the operat¬ 
ing system. A brief history of DOS is 
followed by excellent descriptions of its 
component parts, how they are loaded 
and initialized, and how user programs 
are loaded. The explanation of .COM 
and .EXE files, and the differences be¬ 
tween them are the most comprehen¬ 
sive and informative given in any 
source to date. 

The descriptions of the DOS ser¬ 
vices are organized functionally rather 
than numerically. Similar functions are 
compared and contrasted, and the pros 
and cons of using one over another are 
discussed. Most valuable of all are the 
many examples in assembly language 
and C code. Some of these are com¬ 
plete and functional programs; others 
are code fragments for incorporation 
into the reader’s programs; and still 
others are templates that need to be 
fleshed out for particular applications. 

A disk containing these examples in 
source code is available separately. 

In many cases, the information pre¬ 
sented in the book is not readily avail¬ 
able in system documentation or from 
other sources. For example, the console 
I/O functions are tabulated to clarify the 
characteristics of each one and the dif¬ 
ferences between them. Device drivers 
and filters are explained in detail with 
comprehensive example programs. The 
chapter on memory allocation gives 
more information than any of the offi¬ 
cial sources. It still does not do full jus¬ 
tice to the subject, but the author im¬ 
plies (as he does in several other 
places) that he is limited to presenting 
what Microsoft wants to make public. 

The last third of the book is a ref¬ 
erence manual for DOS interrupts and 
functions, the services provided by the 
PC’s ROM BIOS, and the interface 
between the expanded memory man¬ 
ager and application programs. This 
section is organized in numerical se¬ 
quence and, at least for the DOS and 


expanded memory functions, it presents 
basically the same information as the 
documentation that comes with MS- 
DOS. The one improvement is that the 
use of each function is illustrated by a 
fragment of assembly language code. 

For the BIOS functions, which are for¬ 
mally documented only in commented 
assembly language listings, the presenta¬ 
tion in the same format as the DOS 
functions is a major convenience. 

Only a few minor errors were 
found in the text. The most serious is in 
the description of buffered keyboard 
input (interrupt 21H, function OAH), 
where it is stated that non-ASCII keys 
insert a two-byte scan code into the 
input buffer. In fact, such keys (except 
for the few function keys that perform 
the limited editing functions during in¬ 
put) are ignored by MS-DOS. 

No document is perfect, and this 
book has several failings. The first is 
typical of most books in this fast-moving 
field: a measure of obsolescence. 
Although DOS 3.2 is mentioned as the 
latest version, its new functions are not 
covered. More significantly, the section 
on video output treats only the IBM 
Color Graphics Adapter and the mono¬ 
chrome adapter; it mentions the IBM 
Enhanced Graphics Adapter (EGA) only 
in passing. The EGA BIOS functions are 
not described or documented at all. 

The book has two significant omis¬ 
sions. First, a substantive discussion of 
the environment block that is allocated 
for each program and of the potential 
uses of environment strings and other 
information in the block is not given. 
Second, the capabilities and uses of the 
ANSI.SYS driver, an integral part of 
DOS, are not covered. These omissions 
preclude using this book as a total 
replacement for the DOS Technical Ref¬ 
erence manual. This is unfortunate 
because for the subjects it does cover, it 
is so much better than that volume, and 
at one-fifth the price. [SJ 

—TED MIRECKI 
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IBM is a 
registered trademark of 
International Business Machines Corp; 

Apple is a registered 
trademark of Apple Computer, Inc. 

APPLE 64 PAGES 264 PRODUCTS 

INTERACTIVE MICROWARE, INC. 

POB 139, Dept. 237, State College, PA 16804 
Phone: (814) 238-8294 • Telex 705250 


CIRCLE NO. 208 FOR APPLE NO. 209 FOR IBM 


mt 

I INTRODUCES 


with 2 MBYTES 


only $ 295* 

The Only Expanded Memory Card 
Which Can Save A Day Each Week. 

A major independent testing laboratory benchmarked a 
PC-XT equipped with FASTCARD and demonstrated a tenfold 
improvement over a PC-AT on typical Disk I/O operations. 


• Portable between IBM PC, XT, 
AT and compatibles. 

• Up to 2MB with Split Memory 
Mapping to 

- Fill memory to 640K 

- Provide Expanded 
memory over 640K 

• Unique Disk Caching 


• Ram Disks (up to 8MB) 

• Custom Password Security 

• Print Buffering 

• Built-in Diagnosis and 
Automatic Fault Tolerance 

• Factory Installed 
and Tested DRAM’s 


• Lotus/Intel/Microsoft compatible 

‘Each FASTCARD III comes with 2 MBytes of Memory. 
FASTCARD IV, available with 2 MBytes, includes serial/parallel ports, 
game port and a clock calendar for $295. Dealer inquiries invited. 


For additional information, contact 


vmi 


at 


PERIPHERAL MARKETING INC. 602 - 483-7983 
7825 E. EVANS RD., #500, SCOTTSDALE, A2 85260 
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VT100/VT52 & Tektronix™ 
4010/4014 Terminal Emulator 

Excellent emulation and the features you want: 


m 

LJ 


-* use 4096 x 3120 resolution 
-* zoom, pan, and window plots 
high resolution printer dumps 
choose text and plot color 
-*• transfer files with 
XMODEM and Kermit protocols 
-* scroll last 4 pages of text 
132 column VT1D0 capability 


18 User-definable keys 
capture plots and text on disk 
full or half duplex 
access to DOS commands 
all VT100 keypad commands 
command line editing 
fast direct screen access 
password security 

VTEK makes your PC better than a terminal 

S150 from Scientific Endeavors 


Publication Quality Graphics for 
Scientific and Technical Applications 


H t 

m-9 

7> 
5 U 

Us 

jr 

CL 

m 

L 

U 


-* multiple levels of *Jjg* r scripts 
-* 4096 x 3120 resolution 
-* zoom, pan, window plots 
multiple plots on a page 
-+ high resolution printer 
dumps, full or half page 
-* plotter support in COLOR 


-* linear, log, & polar plots 
-» bar charts & Smith charts 
•* contour plots with labels 
-*■ 3-D curves, 3-D surfaces 
with hidden line removal 
-> 4 curve types, 8 markers 
14 fonts, font editor 
16 color plots on EGA, Sigma, TeleVideo & Tecmar boards 

Over 100 routines can be called by your 
C program. $350. Demo $8. 

SOURCE INCLUDED for private use only. 

For DeSmet, C-86, Aztec, Lattice, and Microsoft C compilers. 

Scientific Endeavors 

Route 4, Box 79; Kingston, TN 37763 
[615] 376-4146 

For 256k IBM and Corona PCs, DOS 2.xx,3.xx. 
Epson, Okidato, Toshiba, C. Itoh printers. 
Hewlett Packard, Houston, Sweet-P plotters. 
Corona Laser printer. IBM, IBM EGA, Sigma, 
TeleVideo, Tecmar, Hercules, Corona graphics. 
A compatible assembler is required. 

THIS AD WAS MADE USING Graphic™ 
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Release the Power 

of Fortran, C and Pascal 

A library of over 120 Assembler routines transforms 
FORTRAN, Pascal and C language compilers into a flexible, 
responsive language for the microcomputer environment. 
Existing mainframe code may be converted with ease, sav¬ 
ing time and money. With the powerful Assembler sub¬ 
routines of NO LIMIT™, mainframe users can fully realize 
the advantages of microcomputer technology. 


• Complete Communications 

• File/Directory Management 

• Full Screen/Keyboard Control 

• Extensive Graphics Applications 

• Character/String Manipulation 

• System Information 

• And much more! 

NO LIMIT ™ is available for $ 129, with no license fee, and 
supports MS/FORTRAN/Pascal/C, IBM Professional, 
Ryan-McFarland, and Lahey F77L compilers. 


MEE 

Environmental, 

Inc. 

P.O. Box 26537 
Austin, Texas 78755 
512/251-5543 


©Trademark of Microsoft. Inc., IBM 
Corporation, Ryan-McFarland and 
Lahey, Inc., respectively. 
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NEED IT FAST? 
WANT TO KNOW MORE? 
DON’T HAVE TIME TO 
SHOP AROUND? 


INTRODUCING... 


I f you’re like most system pro¬ 
fessionals you’re up-to-date 
about the products in the PC 
marketplace. You’re aware of 
brand and model differences, are 
informed about connectivity and 
compatibility problems, and you 
shop for competitive prices and 
fast service. 

You’re also probably among the 
many PC TECH JOURNAL readers 
who purchase by mail. That’s 
why we’re starting THE MART— 
PC TECH JOURNAL’S First Class 
Mail-Order Section. 

Starting this month, and every 
month hereafter, you’ll find the 
products you’re looking for 
advertised in THE MART—and 
you’ll benefit from the fast 
service and helpful support that 
identifies PC TECH JOURNAL 
advertisers. 

If you’re ready for First Class 
service, you’re ready for THE 
MART. 



THE 


FIRST CLASS MAIL ORDER SECTION! 


AST ADVANTAGE W/1 28K.$365 

VIDO 7 VEGA EGA .$425 

GENOA SPECTRUM.$295 

FORTE PJ.$875 

INTERNAL HARD DISKS FOR THE AT 

SEAGATE USED BY IBM 

PRIAM 40 MB.$1195 

PRIAM 60 MB.$1395 

RODIME 20 MB.$595 

RODIME 32 MB.$695 

CORE 20 MB'*F".$1195 

CORE 30 MB "F".$1395 

CORE 40 MB.$1795 

CORE 56 MB.$2595 

CORE MR _ $399.6 

SEAG/ 

SEAGA 
SEAG7 


|* reflects quantity purche 

"HOT" NEUi PRQDUC 


★ AMERICA’S ★ 
LOWEST PRICES 
ARE EVEN LOWER NOW!!! 


UNIock ALBUM 

$ 49.95 


LASEF 
128 At 

luifjlu 

unde 

■Plot’s enha 
Itor softwar 
compatibles 


• LOTUS 1-2-3™ (i.A, i.A-, 2 0 ) 

• dBASE III™ (1.0, 1.1, 1.2 & PLUS) 

• FRAMEWORK™ <i.o, i.i, ii) 

• SYSTAT™ (i.3 & 2.0) 

• SPOTLIGHT™ (i.o & i.i) 

• GRAPHWRITER™ <4 3 & 4.3i) 

• REALIA COBOL™ <i 2,2 o> 


AB H HT. 
B F. HT. 
BF.HT. 


(25 MS) 


DEC VT-100/VT-52. a Retrod 
§0, a Tektronix 4010/4014 ol 
I Tektronix 4027. Over 12,0® 
Ijrrently in use world-wide atl 
■rations, educational facilities! 
land independent consulting 1 

lore information call toll freef 


IBM XT 256K/1 Dr,/20 MB 2250 

IBM XT 256K/1 Dr /30 MB 2299 

IBM A T 1 2K/20 MB 3895 

IBM AT 512K/30 MB 3995 

Compaq Desk Pro-1 128K/1 Dr. 1699 

Compaq Portable 256K/2 Dr. 1650 

AST 6 PAK w/384 K/Advantage 259/369 

MCI MSC W/384K 175 

(25 MS) Samsung/PGS Max 12 109/169 

Princeton HX 12/E 435/535 

Hercules Color Card/Monochrome graphic 150/299 


(25 MS) 


Hayes 1200B w/SW 
US Robotics Courier 2400 


fPEil 


TurHIgh Perfol 
Drive Subsyste § 

DRIVE PEl | 

j Configuration j Ste f 

|l G H PE R F O R M a! 

AT SPEEI 

Jfhe industry's recognized leader in High Performance Sp€§i; 
live performed extensive research and developed unmatc || 
I field. Our products offer the COMPLETE solution. §| 

IXCELX ™ -Switch from five frequencies including the standi: 
|12HMz. Uses reliable frequency synthesis to allow compote :j.| 
■with all IBM ATs including the TYPE 2 and Model 239 . 

I Mil-Spec Crystals-The famous Ariel cyrstals. Choose from ii: 
116-17-18-19-20-21-22-23-24 MHz. §f 

I FAST 80286-1 0-Micro-processor for 20-24 MHz speeds . 

I FAST RAM-For System Board 128K 120 & lOO NS. |f 



INTRODUCING 

4CaST/2 

t TM Complete 
Forecasting 
System 


SPECIALS 


Dr./MTR 


For marketing, planning, financial 
and forecasting professionals: 

I Easy to use menus with on-screen help 
facilities 

I Most often used forecasting methods 
I Popular spreadsheet interfaces 
I Outstanding color graphics 
I Fast RAM-based program 
I Thoroughly tested and numerically 

accurate _ 

I Exponential smooth 
I Step-wise and robus 
capabilities 
I Macro language for 
applications 
I Full documentation 


IB for AT 
ISA MC AMEX COD P0 


389 

479 

559 

895 

775 

379 

360/499 

539 

575/675 


Only: $350 Demo 0 
4CaST/2X: includes a f 
version of the Census’X 
Only: S595 Demo F 


e* 0 

0 ,e 


“Top Sellers Series” 
UNIock DISK “NO. 101” 

C ( pius $ 4 ship/handling 
^ 1 W Foreign orders S9l 


LOTUS 1-2-3™ 

(I.A, I.A*, 2.0) 

“Top Seller Series” 
UNIocks individual 
best selling programs 
at a special low price! 










































PC XT /AT ADDON BOARDS 

• MS DOS/QW Basic 3.2.$80 

• XT Mother Board/Bios.$83 

• XT Turbo Board/Bios.$103 

• Monochrome/Qraphic/Printer Card . . . $66 

• Monochrome Qraphic Card.$60 

• Color Qraphic/Printer Card.$60 

• Color Qraphic Card.$50 

• XT Multi I/O Card.$73 

• XT I/O Pius II.$45 

• Floppy Disk Controller 

1 port.$25 

2 port.$33 

• RS232 Interface Card 

1 port.$22 

2 port.$27 

• Parallel Printer Card.$19 

• Clock Card.$25 

• Qame Card.$18 

• Hard Disk Controller Card.$100 

• Hard Disk/Floppy Disk Controller Card $123 

• XT 2 MB RAM Card.$195 

• AT Mother Board/Bios.$490 

• AT 3 MB Multifunction Card.$178 

• AT 4 MB RAM Card.$210 

• AT 1.2M Floppy Disk Card.$72 

• EQA Card.$245 

• AT HDC/FDC Controller w/Cable.$215 


KEYBOARDS 

• 5151 Style AT/XT Keyboard.$68 

• 747 AT Style AT/XT Keyboard.$53 

POWER SUPPLY 

• 150 Watt XT Power Supply.$53 

• 200 Watt AT Power Supply.$85 



MONITORS 

PARCO (Sony) 
Height Resolution 
12 " 90° Monitor 800 
x 700 Lines With 
Mon-Qlare 
Screen/Swivels 
Base Amber. $115 

• SAMSUHQ - Amber.$79 

• TAXAH 620 Color.$.$375 

• TAXAH 630 Super Hi*Res. Color.$445 

• TAXAH 640 Super Hi-Res. Color.$495 

• TAXAH 760 EQA Monitor.$499 

PRINTERS 

• RITEMAH PLUS (120 cps. 80 col.).$175 

• RITEMAH -15 (160 cps. 136 col.).$345 

• BROTHER M1509 (180 cps. 136 col.) . . . $395 

DRIVES 

• TEAC 360K Floppy Drive.$90 

• FUJISU 360K Floppy Drive.$82 

• CHIHOH 360K Floppy Drive.$85 

• 20MB Hard Dlsk/WD.$Call 

• 30MB Hard Disk/WD.$Call 

• 1.2MB TEAC AT Drive.$135 

CHASSIS 

• Flip Top XT Case.$29 

• Slide Off XT Case.$36 

• AT Jr. Style XT Case. $37 

• AT Case.$85 

All Cases Include Speaker/Hardware 
MODEMS 

• Internal Modem-Everex.$137 

Select 300/1200 bps, powerful BitCom 
Communication Software included. Auto 
answer/dial. 

• External Modem-Smarteam.$160 


PC/AT 2000 SYSTEM 



80286 Processor (6/8MHZ) 

1024K RAM 

1.2MB Floppy Disk Drive 

AT Hard Disk/Floppy Disk Controller Card 

Clock/Calendar with Batter Backup 

AT Style Keyboard 

200W Power Supply/Case 

Runs All Major Software 

Six Month Warranty 


$1249 


PC/XT 2000 SYSTEM 



PC/XT 2000 SYSTEM 


640K RAM 

360K Half Height Floppy Drive 

w/Controller 

AT Style Keyboard 

150W Power Supply 

Slide Off Case 

Runs All Major Software 

Six Month Warranty 


$495 


(201) 944-5002 
2142 N. Hudson St. 
Fort Lee, NJ 07024 

IBM PC, IBM XT and IBM AT are trademarks 
OF IBM corpration. 

MS-DOS Is a trademark of Microsoft 
Corporation. 


ORDER TOLL FREE: 

1-800-367-1132 

MONDAY - SATURDAY 9AM - 6PM EST. 


Customer Service 
(201) 944-5010 
9AM - 5PM EST. M-F 


ORPERS SHIPPED UPS COD 
WITHIH 24 HRS. 



CIRCLE NO. 184 ON READER SERVICE CARD 


GET 1 YEAR ON SITE SERVICE FREE 


B.E.S.T. 286 AT m Compatible 

$999 


640 KB RAM Bare Bone System: 


*FREE* 

□ DOS 3.1 ($85 Value) 

□ 1 Year Nationwide on site 
service (Parts & Labor) 


(Qty. 2) 


STANDARD FEATURES: 

• Clock/calendar w/battery back-up 

• FCC and U.L. APPROVED 

• 6 8 MHz 80286 Microprocessor 

• 80287 Math Co-processor Socket 

• 8 Expansion Slots 

• 640 KB RAM Expandable to 
1024 KB on Mother Board 

• 200 WATT U.L. Approved Power Supply 

• AT case with Lock and LED indicators 

• 5060 Compatible Keyboard 

• MS DOS 3.1 (*85 value FREE) 

• Full Documentation 

• Complete technical support 

• Fully compatible with IBM-AT 

SYSTEM CONFIGURATION B: 

• AT 640 KB RAM Bare Bone System 

• 1.2 MB Teac Floppy Disk Drive 

• 30 MB Hard Disk (39MS) 

• Western Digital WA-2 Floppy & Hard Disk Controller 

• 1 Year Nationwide (50 States) ON-SITE Service 
(Includes Parts & Labor) 

• MS DOS 3.1 



Evaluation Unit $1,095 
We Welcome VAR and Dealer Inquiry 
(quantity discounts available) 

All major credit cards accepted 


“n'iySI ,995 

GET OUT OF THE LOOP! 

NO MORE RETURNS OR LONG WAITS FOR REPAIRS 
WE WILL FIX YOUR COMPUTER ON SITE 
FREE OF CHARGE FOR 1 YEAR 

Business Engineering Scientific Technologies 

1914 W. Farwell • Chicago, IL 60626 
(312) 465-8886 or (312) 262-3480 

Prices subject to change without notice 
IBM AT is a trademark of International Business Machines Corporation 


Turbo 286 - AT Compatible $1295 


• 8 expansion slots 

• 200 Watt Power Supply 

MEDICAL & DENTAL 

• Billing & Posting 

• Faster Collection 

• Improved Cash Flow 

• Easy Insurance Procedure 

• Appointment Scheduling 

• Management Reports 

LEGAL SOFTWARE 


• 640 K RAM 

• 6/8 MHZ Switchable 
from keyboard 

• 2 Floppy & Hard Disk 
Controller 

• 1.2 MB Floppy Disk 
Drive 

• Serial, Parallel Ports 

• Color Graphics Card 

• AT keyboard 


• Real-Time, Multi-User x/inp n QTORF 

. Time & Billing MANAGEMENT 

• Client/Matter Reports # f U II Rental Tracking 

• Aged A/R Report # Membership Control 
Matter Account Inquire # Employee Code System 


• Transaction Entry & 
Editing 

CONSTRUCTION 

• Fully Integrated 
Construction 
Accounting System 

• Job Costing 

• Accounts Payable 

• General Ledger 

• Payroll 

• Accounts Receivable 

• And much much more 


• High/Low Rental Report 

• Overdue Tape Report 

POINT OF SALE 

• For all Retail & 
Wholesale Businesses 

• Cash Drawer & Bar 
Code Scanner Interface 

• Complete Audit Trail of 
all P.O.S. Transactions 

• Inventory Inquiry during 
sale, and much more... 















































































MICROWAY ACCELERATES YOUR PC! 







Micro 
Way (6r 


P.O. Box 79 
l^Kingston,Mass. 

02364 USA 
(617) 746-7341 


You Can 
Talk To Us! 


MicroWay Europe 
32 High Street 
Kingston-Upon-Thames 
Surrey England KT1 1HL 
Telephone: 01-541-5466 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 

MegaPage™ The only EMS board which 
comes populated with two megabytes of 
cool-running low power drain CMOS 
RAM installed. Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles...$549 

Mega Page with 0 K.$149 

MegaPage AT/ECC™ EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never en¬ 
counters RAM errors Sold populated with 
1 megabyte CMOS . .. $699 or with 3 
megabytes CMOS cool running low 
power drain RAM . . . $1295. Optional 

serial/parallel daughterboard.$95 

INTEL, JRAM, or Maynard.CALL 


8087 SOFTWARE 


IBM BASIC COMPILER.$465 

MICROSOFT QUICK BASIC.$79 

87BASIC COMPILER PATCH.$150 

87 BASIC/IN LINE.$200 

IBM MACRO ASSEMBLER.$155 

MS MACRO ASSEMBLER.$99 

87 MACRO/DEBUG.$199 

MICROSOFT FORTRAN V4 .$299 

RM FORTRAN.$399 

LAHEY FORTRAN F77L.$477 

MS or LATTICE C.CALL 

STSC APL* PLUS/PC.$450 

STSC STATGRAPHICS.$675 

SPSS/PC+.$695 

87SFL Scientific Functions.$250 

87FFT.$200 

OBJ-ASM.$200 

PHOENIX PRODUCTS.CALL 


8087 UPGRADES 

All MicroWay 8087s include a one year 
warranty, complete MicroWay Test 
Program and installation instructions 

8087 5 MHz $114 

For the IBM PC, XT and compatibles 

8087-2 8 MHz.$154 

For Wang AT&T, DeskPro, NEC, Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT and 286 compatibles 

80287-6 6 MHz. $229 

For 8 MHz AT and compatibles 

80287-8 8 MHz $259 

For the 8 MHz 80286 accelerator cards and 
Compaq 386 

80287-10 10 MHz $395 
PC-PAL” Programmer.$395 

Call for great prices on V20, V30, 

64K, 128K and 256K RAM 


MICROWAY SOFTWARE 
FOR LOTUS 1-2-3™ 

FASTBREAK™ employs the 8087 to in¬ 
crease the speed of Lotus 1 -2-3™ Version 
1A or 1 A*. Users are reporting speed ups 
of between 3 and 36 to 1. When run with 
our NUMBER SMASHER accelerator 
card, recalculation speed ups of 10 to 30 

are being reported.$79 

PowerDialer® Add-In for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1 -2-3. Adds least cost routing 
automatic carrier selection and auto¬ 
mated phone book worksheet Builds 
customized dialing applications Can be 

used with DesqView.$79 

HOTLINK™ adds easy linking of spread¬ 
sheets to Lotus 1 -2-3 Version 1A.. $99 


FastCACHE-286™ 

Runs your PC Faster than an AT! 

Runs the 80286 at 9 or 12 MHz and the 
80287 at 8, 9 or 12 MHz. Includes 8 
kbytes of 55ns CACHE 


Compatible with Leading Edge Model D, 
Compaq, and Turbo motherboards In¬ 
cludes 8088 Reboot Switch, DCache, Print 
Spooler and Diagnostics... From $449 


NUMBER 


Triples the speed of CAE 
and all applications! 

From 

$599 


SMASH ER/ECM 


12 MHz 
8086/8087 
Accelerator 
Plus 

A Megabyte for DO$! 

For the IBM PC, XT and compatibles 

PC Magazine “Editor’s Choice” 


287 Turbo™-10/12 


AT8™ 

Turns your AT into a high speed, multi¬ 
user Xenix business system! 


8 port, intelligent serial controller with 3% 
response degradatioa Includes 8 MHz 
80186 with built in DMA.$1299 


287TURBO-PLUS™ 
Speeds up your AT 

Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 

Plus Full Hardware Reset.$149 

Optional 80286-10.$175 


287Turbo runs the 80287 
at 10 or 12 MHz in the IBM 
PC AT, compatibles and the 
new Compaq 386 with 100% 
software compatibility. 

10 MHz.$450 

12 MHz.$550 


PC Magazine “Editor’s Choice” 


287TURBO- PLUS 

With 80287 10 MHz. 
With 80287 12 MHz. 


$549 

$629 





















































TOOLS ! 

for Professional Programmers 


asmTREE™ 

Database Development System 


A database system is the heart of just about every 
successful! software package ! Accounting systems, 
Mailing programs, Analysis software, plus many other 
types of packages have reaped the benefits of a database. 

NOW you too can utilize a sophisticated B+Tree 
database for your programming needs. Whether you 
program in Assembler, C, PASCAL, or fortran, you can 
have all the advanced capabilities of asmTREE at your 
finger tips. asmTREE is written in assembly language for 
fast execution and small code size - for the DOS 2.xx or 
newer environment. 

ISAM Functions - NO ROYALTIES - Full SOURCE CODE 
asmTREE " - The Programmer's Database 
Only $395.00 - complete 

Other fine development tools - 

•ASMLIB - The Programmer's Library - Over 210 functions for Assembler, c, 


PASCAL, and FORTRAN. NO ROYALTIES. With SOURCE CODE .$149 

•FPLIB - IEEE FLoating Point for REALIA™ COBOL .$149 


•Turbo.ASM - Assembly Langauge Interfacing made easy for TURBO PASCAL ... 
$99.95 

CALL TOLL FREE 1-800-262-8010 

in calif. CALL 1-714-526-5151 

BC Associates 

-B- jHb 3261 N. Harbor Blvd - Suite B 

Fullerton, CA 92635 



MEGAMEMORY AND 
DESKTOP PUBLISHING 


Lowest Prices In USA 

Fully Populated 2MB Boards 
Made by Tall Tree Systems 

HIGHEST QUALITY RAM CHIPS 


JRAM-2.$319 

JRAM-3 LOTUS-INTEL.$389 

JRAM-AT.$389 

JLaser-PlusPCI .$675 

1 MB DRAM (100 NS) .CALL 


SUPER SPECIAL 

QMS KISS/JLASER+ PC. 

.$2575 

CANON IX-12 Scanner . 

. $ 795 

Dr. HaloDPE . 

. $ 129 

Ventura Publisher . 

.CALL 


THE RAM EXPLOSION 

5119A Leesburg Pike, Suite 260 
Falls Church, VA 22041 

( 703 ) 569-4471 

Dealer Inquiries Invited 
VISA/MASTERCARD 
An Authorized TALL TREE DEALER 

CIRCLE NO. 171 ON READER SERVICE CARD 


Panasonic. 

OTeleVideo 


MU LTI USER SYST EMS 

I ALTOS 1 


TELECAT-286 


@SANYO 

WYSE 286 


^SPER^V 

MONITORS 

TERMINALS 

MODEMS 


DIGITIZERS 


LASER PRINTERS 


Kurta..CALL 

Hitachi .CALL 

Houston Instruments .CALL 

Cal Comp .CALL 

Summagraphics.CALL 


PLOTTERS 

DMP-29 .CALL 

DM P-41,42.CALL 

DMP-51/52.CALL 

DMP-51/52 MP .CALL 

DMP-40 .CALL 

DMP-56A.CALL 

Roland DXY-101 . 599 

Roland DXY-880 . 979 

Roland DXY-980 . 1279 

Calcomp 1043 GT . 7500 

Calcomp 1044 GT ......... 11760 

Plotter Software .CALL 

loline.. • • CALL 


PRINTERS 



CITIZEN 


120-D ... 

... 120 CPS . 

$180 

MSP-10 . . 

... 160 CPS . 

280 

MSP-15 . . 

... 160 CPS . 

379 

MS P-20 . . 

... 200 CPS . 

311 

MSP-25 . . 

... 200 CPS . 

461 

Premier .. 

... 35 CPS . 

450 


PANASONIC 


KXP 1080 1 

1 ... 120 CPS 

$199 

KXP 1091 1 

1 ... 160 CPS .... 

260 

KXP 1092 1 

1 ... 240 CPS .... 

357 

KXP 1592 

.... 180 CPS .... 

402 

KXP 1595 

.... 240 CPS 

551 

KXP 3131 

.... 17 CPS. 

250 

KXP 3151 

.... 22 CPS . 

382 

at 


[•MEGA 


Scottsdale Systems 


602-941 -5856 Since 1980 1 -800-367-23 69 


For Inquiries 


For Orders 


CANADA'S SOURCE 
FORC 


Compilers • Utilities & Aids • Editors 
Interpreters • De-Bugging Tools 
File Access Systems • Graphics 



GREENLEAF 

SOFTWARE© 



\Z7IEC 


0 *^ 


<^> 


Lattice 


LIFEBOAT 


Complete Line of Programming Development Tools 
Full Service and Support - Fast Delivery 


VISA 


CORPORATE 


DISCOUNTS 




(416) 449-9252/5 

SCANTEL SYSTEMS LTD. 

801 YORK MILLS RD„ 201, DON MILLS, ONT M3B 1X7 


CIRCLE NO. 127 ON READER SERVICE CARD 
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Serving the Nation's Capitol 
and the World" 

Software 


SUPERCALC 4 

$335 

SUPERPROJECT + 

$295 

WORDPERFECT 4.2 

$250 

DBASE 3 + 

$430 

FOXBASE + 

$335 

FRAMEWORK II 

$399 

RBASE 5000 

$320 

RBASE SYSTEM V 

$396 

CROSSTALK XVI 

$99 

REFLEX 

$96 

TURBO PASCAL 

$42 

TURBO PROLOG 

$60 

TURBO LIGHTNING 

$61 

NORTON UTILITIES 

$57 

MS WINDOWS 

$69 

MS QUICKBASIC 

$65 

MS C-COMPILER 

$298 

MS WORD 

$280 

WORDSTAR 2000 

$270 

MULTIMATE 


Easy Business 


Accounting Systems 

GENERAL LEDGER 

$395 

ACCOUNTS RECEIVABLI 

$395 

ACCOUNTS PAYABLE 

$395 

INV. CONTROL 

$395 

RETAIL INVOICING 

$395 

PAYROLL 

$458 

ORDER ENTRY 

$395 

TIME, BILLING &REC. 

$635 

Video Cards 


QUAD EGA + 

$379 

PARADISE AUTO 


SWITCH 

$419 

STB EGA 

$299 

TECHMAR EGA 

$299 

VEGA DELUXE 

399 


NOVELL 

NETWORKING 

DESIGN & 
INSTALLATION 


Technical Support and Shipping and Receiving 
(703) 761-6177 78 
ITS TEK-NET-BBS (703) 690-7462 

Open 7 days a week 
(703) 847-4740 (800) 642-2395 


Drives 


20 MB SEAGATE 65MS 

$399 

30 MB SEAGATE RLL 

$499 

20 MB ST4026 AT 

$573 

30 MB ST4038 AT 

$651 

40 MB ST4051 AT 

$792 

80 MB ST4096 AT 

$1273 

40MB PRIAM XT 

$1395 

60MB PRIAM XT 

$1450 

40MB PRIAM AT 

$1175 

60MB PRIAM AT 

$1350 

BERNOULLI DUAL 10 

$1939 

BERNOULLI DUAL 20 

$2594 

20MB PLUS HARDCARD 

$695 

20MB MAYNARD HCARD 

$759 

ISI WORM 220MB INT. 

$3295 

TEAC360K DRIVE 

$89 

60MB ARCHIVE TAPE 

$740 

60MB ARCH. EXT. TAPE 

$740 

60MB GENOA TAPE 

$935 

60MB SYSGEN 

$1089 

TOSHIBA 3.5 DRIVE 

$150 

TOSHIBA 10 MB DRIVE 

$899 

‘TOSHIBA 5.25 EXT. 

$349 

Memory Boards 

JRAM2 

$129 

JRAM 3 ABOVEBOARD 

$179 

JRAMAT 

$179 

JRAM AT3 ABOVEBOARD $239 

JLASER MODULE 

$265 

JLASER + AVAIL. 

INTEL ABOVEBOARD 

$438 

AST RAMPAGE 512K 

$485 

ORCHID CRAMRAM 

$291 

ZUCKER BOARD 

$68 

AST 6 PAK + W/384 

$199 

QUADBOARD W/384 

$189 

Chips 



64K 150ns set of 9 
64K 120ns set of 9 
256K/150ns set of 9 
256K/120ns set of 9 
64x4 

128K Piggyback 
8087-3 
8087-8 
80287 5MHz 
80287 6MHz 
80287 8MHz 


$8 

$9 

$23 

$25 

$4 

$5 

$119 

$169 

$239 

$245 

$318 


* Prices subject to change 
12/18/86 

* 10% re-stock fee 
on all items 


•Software non-returnable 
if opened 

• No surcharge on VISA, MC, 
CHOICE.. .AE, 3% 


FEE 


chnology Services 

ems Specialists 
., Vienna, VA 22180 

Printers 

, Inc. 

NEC P-6 

$480 

NEC P-7 

$685 

NEC P-5 

$1122 

NEC P-5XL 

$1245 

PANASONIC 1080 I 

$235 

PANASONIC 1091 I 

$299 

PANASONIC 1092 

$360 

PANASONIC 1592 

$480 

STAR LV1210 

$189 

STAR NX-15 

$383 

STAR ND-15 

$445 

STAR NR-15 

$537 

STAR NB 24-15 

$699 

STAR SD-10 

$355 

STAR NX-10 

$255 

BROTHER 1509 

$440 

CITIZEN MSP-10 

$320 

CITIZEN MSP-15 

$435 

CITIZEN PREMIER 35 

$485 

TOSHIBA P341 

$835 

TOSHIBA P351 

$1227 

FUJITSU DLP24 

$1239 

FUJITSU DM9I 

$413 

OKIDATA M182 

$253 

OKIDATA M192 + 

$412 

OKIDATA M193 + 

$613 

OKIDATA M84 

$713 

OKIDATA 2410 

$1976 

EPSON FX-286 

$624 

EPSON LX-80 

$285 

EPSON FX-85 

$434 

EPSON LQ-800 

$631 

Laser Printers 

CANON A1 

$2095 

CANAON A2 

$3085 

HP LASERJET 

$2295 

QMS KISS 

$1995 

XEROX 4045 

$CALL 

Specials 

Color RGB Mon. 

$305 

Amdek 310A 

$150 

TEAC 360 Drive 

$89 

Samsung Monitor 

$89 

Amdek 722 

$549 

NEC Multi-Sync 

$631 

* * Other Systems 

Sharp PC 7000 

$1095 

IBM XT 

$1798 

IBM AT 

$2789 

BIOS AT 8MHZ 

$1769 



Visa, MC, CHOICE, AE 
Leasing, Renting & 
Financing available 


s 895 




‘Editor’s Choice” 

ITS Turbo XT 

1 year warranty 
30 day 
money back 
guarantee 

The $895 ITS 
Turbo XT from 
Information and 
Technology Services 
is our “best buy” 
recommendation 
with 20MB $1224.00 


PC MAGAZINE 
OCT. 14, 1986 
IBM® PC Compatible 


oo 

complete 



2,895 


4= SPERRY 
PC/IT 

Superior to the IBM AT 
Rated 8.8 by InfoWorld 

44MB, 28ms Access Hard Drive 
3 Speed Processor 
Free 8MHz Math Coprocessor 
1.2MB Floppy , 640K Ram 
2 Serial/1 Parallel Ports 
Clock/Calendar, AT Keyboard 
DOS 3.1, Basic, System Guide 
oo 1 year warranty 





Available now 


4495 


OO 


ITS 

SYSTEM 386 
BLACKHAWK 


Features: 

• INTEL 80386 CPU and support circuits 

• INTEL designed motherboard 

• Phoenix BIOS 

• 18 Mhz clock speed 

• PC/AT compatible 8 Mhz switchable 
from keyboard 

• 512K RAM standard up to 14 megabytes 

• Parallel/Serial/Clock 

• 8 Slot Expansion bus interface 

2- PC Compatible 8 bit bus connectors 
2-32 bit bus connectors 

• Hard disk/Floppy disk controller 

• 1.2 megabyte floppy 




TOSHIBA Lap-Top 

T-110O Pine 10 MB Disk 
1 1IUU riUS Dri ve Now Avail. 

(DUAL FLOPPY) $^00^°° 

• 256K Ram Memory 

• CMOS 80C86 Run¬ 
ning at 7.1 MHz • Two 
720K 3.5" Floppy Drives 

• One Expansion Slot • 

TOSHIBA Keyboard • LCD Display 

• Color Graphics/Monochrome Composite 
Card • One Parallel and Serial Port • Clock Calendar 

• External Floppy Drives Optional • DOS 2.1 


$1995 

with 

640K 



1800 + 

80286 CPU 


IBM AT Compatible 
512K of RAM 
expandable to 1MB 
1.2MB Floppy 
AT Keyboard 
Documentation and 
Diagnostics 
Made in the USA 
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OO 
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THE COBOL SHOP 

QUALITY PRODUCTS FROM TOP MANUFACTURERS 

• The Latest in Compilers and Tools for DOS, Net¬ 
ware, Xenix, Unix and CICS. 

• 4GL Applications Generators. 

• Relational DBMS, SQL, etc. 

• Forms, Maps, Editors, Debuggers, File Manage¬ 
ment Systems and more. 

Low Price Example 

COBOL 

Level II COBOL™ MFSR SHOP 

from Micro Focus. $1500. $495. 

High performance ANSI 74 COBOL. GSA high level certified error 
free. Sort/Merge, Multi-Keyed ISAM, Communications and more. 
Subroutine Library for easy screen, keyboard and file I/O. 

Best Products, Best Prices, Best Support 
CALL 

[713) 641-3440 

Or Write 

COBOL SHOP 
P.O. BOX 672 
RICHMOND, TX 77469 

TM Level II COBOL and Animator Micro Focus Ltd. 


CIRCLE NO. 223 ON READER SERVICE CARD 


Please write to: pc tech 
journal Magazine, 

RO. Box 2968, Boulder 
CO 80322. 

Include your mailing 
label from a recent issue 
of PC TECH JOURNAL for 
faster service. Please 
allow up to 60 days for 
change of address to 
take place. 


PROTECT YOUR EMH 
COPIES OF OURNAL. 

Make your collection of PC TECH JOURNAL a handsome addition to 
your office or home—and protect and organize your copies for 
easy reference! 

PC TECH Journal Magazine Binders and cases are made of dura¬ 
ble luxury-look leatherette over quality binder board. Custom 
designed for TECH JOURNAL every order receives FREE transfer foil 
to mark dates and volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 


MAGAZINE 
BINDERS^ 

Hold | 

y° ur I 
issues 

on individual 
snap-on rods. $8.95 
each; 3 for $25.75; 6 for • 
$48.75. 



1 f '• 3E \ .1 P.O. Box 5120 
OURNAL Philadelphia, PA 19141 

Please send □ Binders □ Cases Quantity_ 

Payment enclosed $_. * Add $ 1 per order 

for postage & handling. (Outside USA, add $2.50 per 
unit ordered, US currency only.) 

Charge my: 

□ Amex □ Visa □ MC (Minimum order $10.) 


OPEN BACK 
CASES 

Store 
your TO 
copies 

for individual 
reference. $795 each; 

3 for $22.95; 6 for $43.95. 


J Card No.__Exp. Date. 

I Mr./Mrs./Ms_ 

I please print full name 

I Address_ 

! City_ 

I State_Zip_ 

I * PA residents add 6% sales tax. 


CUSTOM DESIGNED 
REPRINTS 


When your product or company is 
covered by this magazine, you can order 
custom designed reprints* for use in pro¬ 
motional mailings, sales kits, press releases 
and point-of- purchase displays. 

For more information on how you can 
take advantage of this wonderful promo¬ 
tional opportunity, call or write: 

Jennifer Locke— Reprints Manager, 
Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016 
212-503-5447. 


’ Minimum quantity —500 reprints 
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TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


PRODUCT CATEGORIES 


HARDWARE 198-199 

ACCESSORY CARDS.198 

COOLING DEVICES. 

COMMUNICATIONS. 

COMPATIBLES. 

GENERAL.199 

MASS STORAGE. 

PERIPHERALS.199 

SECURITY DEVICES. 

USED EQUIPMENT. 


SOFTWARE 


199-205 


SOFTWARE continued 

OPERATING SYSTEMS.205 

PROGRAMMERS TOOLS.200-202 

PUBLIC DOMAIN.202 

SCIENTIFIC.202 

SECURITY DEVICES.202 

STATISTICS.202, 203 

TAXES. 

TERMINAL EMULATION.203 

UTILITIES.203-205 

WORD PROCESSING. 

MISCELLANEOUS 205 


ACCESSORIES/SUPPLIES.199 

ARTIFICIAL INTELLIGENCE.199 

BUSINESS.199 

COMMUNICATIONS.199 

DATA BASE MANAGEMENT. 

EDUCATIONAL. 

ENGINEERING. 199, 200 

EXPERT SYSTEMS.200 

GENERAL.200 

GRAPHICS.200 

LANGUAGES.200 

MULTI/USER SYSTEMS. 

NETWORKING. 


PC Tech Journal Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L. Rosensweig 
Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinator 
Angela Kiffin 


Sales Assistant 
Linda Annis 

Production Manager 
Anne R. Brockinton 
(212) 503-5441 

Production Coordinator 
Elliot Appel 
(212) 503-5470 


BAR CODING.205 

PUBLICATIONS.205 


Advertising Rates and Information: 

PC Tech Journal Marketplace 

PC Tech Journal Marketplace is a special 
economical section for product and service 
listings. 

Listings are grouped by category and sold by 
column inches. Second color option 
available. 

Standard Directory Listings are also available 
for a minimum of 3 issues at $170 per issue 
($510 total). 

For additional information 
call 212-503-5115. 


Account Managers 

Stanley H. Robinson (212) 503-5116 

AL, AR, IA. IL, IN, KS. KY, AZ, CO, OR, NM, LA, 

MI, MN, MO, MS. NB, ND, OH, OK, SD, TN, TX, NV, 
AK, GA, UT, CA (ZIP 92999 & DOWN), CANADA 
(OTHER THAN BRITISH COL.) AND ALL OVERSEAS 
CALLS. 


Lisa B. Stick (212) 503-5172 

CT, MA, ME. NH, NJ, NY, RI, ID, MT, MD, VT, DC, 
DE, HI, NC, SC, FL, VA, WV, WI, PA, WA, WY, CA 
(ZIP 93000 & UP) BRITISH COL. 


APRIL 1987 


197 














































HARDWARE/ACCESSORY CARDS 


wmmmmmm 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Hardware 

Accessory Cards 


I.C.s and Memory Boards 


41256 150/ 120/ 100 ns. 2.15/ 2.30/ 2.95 

4128 150 ns (for IBM AT).3.25 

4164 150/ 120 ns. 75/.85 

41464 120ns (64K x 4 . . . 18 pins). 2.85 

511000 120 ns (1 Meg). 35.00 

51258 120/ 100 ns (for Compac 386). 4.20 

6264 120ns Static (28 Pins). 2.75 

43256/ 62256 100 ns Static. 12.00 

(Prices listed above are for 100 pcs.) 

2764/ 27128/ 27256 available. Call 

8087-3 . 99.00/ 8087-2. 145.00 

80287-6. 175.00/ 80287-8. 239.00 

V-20 5/ 8 MHz. (9 pcs) . 8.50 

V-30 8 MHz. (9 pcs) . 11.50 


JRAM-3 or JRAM AT w/ 2MB. 329.00 

JRAM AT-3 w/ 2MB. 382.00 

CLASSIC 286 SPEED PAK (8 MHz w/1 MB).. 695.00 


ADVANCED TECHNOLOGY PRODUCTS CORP. 

11141 Georgia Ave., Silver Spring MD 20902 
. "X: 301-? 


Phone: 301-933-3523 / FAX:: 


1-933-3643 


CIRCLE 376 ON READER SERVICE CARD 


PC-SPRINT 


One of the only slotless 

speedups chosen by PC 

Magazine. 

• Run your PC, XT or clone 
at 7.38 mhz. 

• 280% Speedup (Norton 
SI rating) 

• Speeds up all software— 
you can see the difference 

• External speed switch 

• External reset button 

• Change speed “on the fly” 

• Compatible with 8087 

• Works with all color or 
mono displays 

• “Slotless” plug-in on most 
PCs 

• Includes: Selectable top 
speed, instructions, war¬ 
ranty, tool, remote mount 
switch, free BBS 
subscription 


s 89 


95 V20 add $10. Call for infor¬ 
mation on other products 


Tech Marketplace. . 

the comprehensive 
guide to products and 
services for the MS 
DOS market. 


PC ANALYZER 

Real-Time debugging package for your PC or XT. 
Complete with board and debugging software. 
Also allows you to use your own software de¬ 
bugger. Nonintrusive operation, simple to in¬ 
stall. Operates with DOS & QNX. Price $995. Free 
shipping. 

SOFPAK TECHNOLOGIES, INC. 

215 Stafford Road, Unit 101 
Ottawa, Canada K2H 9C1 
(613)726-1908 


80386 


INTEL MOTHERBOARD 

WITH USERS MANUAL AWARD 
OR PHOENIX BIOS 

32 BIT BUS • 18 MHZ 
NORTON SI-23.0 

_ $2800. 

2 _ $2700. 

3 _ $2600. 

7027952853 

CIRCLE 375 ON READER SERVICE CARD 


Truly L ow Cost PC Imaging! 

-!,/ ' 


*295 00 

— complete - 



=1 MAGE ACE II = 

Video Capture System 

• Digitize video from cameras, 
tuners, and VCRs directly to 
your IBM PC display 

• 320 x 200 x 4 levels 

• 1.3 sec. full screen capture 

• Complete with hardware card, 
software, cable, and manual 

I ocIge F IectronIcs 


P.O. Box 338 • Streamwood, IL 60103 

(312) 837-6553== 

CIRCLE 378 ON READER SERVICE CARD 


To place your ad in 

Tech Marketplace 
Call (212) 503-5115 


Exec-PC, Inc. 

P.O. Box 11268 Shorewoo d, Wl 5321 1 
(414)242-2173 !■ ■[ggg| 

CIRCLE 377 ON READER SERVICE CAR[> 


IBM-AT SPEEDUP 

The High-Performance 
Speedlnjector from Ariel 

As the industry's recognized leader in high-performance speedup 
products, Ariel has performed extensive research and developed 
unmatched experience in this field. Our products offer the complete 
solution. 

• XCELX 286/287 XPRESS ,m A Speedlnjector forALL IBM-ATs. Uses relia¬ 

ble frequency synthesis for full compatibility and high performance 
• 100% variable from 5-13 MHz CPU speed, while running • Mode 
switch defaults to standard 6 MHz or fast mode • Hardware reset 
switch • Speedup the 80287 independently. Choose from: Stand¬ 
ard— 1/3 CPU speed, 8, 10, 12, 14, or 16 MHz actual co-processor 
speed • Rear mounted • One-year warranty.$ 99.95 

• XCELX 286/287 XPRESS + The Speed Utilities -The Speedlnjector 

with software that will display exact XCELX frequencies • speedup 
hard disk by 50% • speedup keyboard reaction time • correct 
floppy disk access.$139.95 

• FAST 80286-10 —For CPU speeds of 10+ MHz.$299.95 

• FAST 80287-8, 10,12,14,16 MHz.. Call 

• FAST RAM -100 & 120 NS, 128K 8c 256K.Call 

• Mil-Spec Crystals— The famous Ariel Crystals. For early ROM ATs. 

Available: 16-17-18-19-20-22-24 MHz.$ 19.95 

increase 
overall speed 
up to 300% 

A . . <39H^£Stli ORDER HOTLINE: 

201-788-9002 

P.O. Box 866—Flemington, NJ 08822 

CIRCLE 392 ON READER SERVICE CARD 



DIGITAL SIGNAL PROCESSOR 

The Model 10 coprocessor board is based on the 
16/32 bit Tl TMS 32010 and is designed for ap¬ 
plications in communications, speech, instru¬ 
mentation, and numeric processing. A IK 
complex FFT takes 90ms. Offered with onboard 
12 bit 80 Khz A/D and D/A. Includes all utility 
and applications software. S650-S850. 
DALANC0 SPRY 

Suite 241 2900 Connecticut Ave. NW 
Washington, DC 20008 
(202)232-7999 


PC-PR0MPAK 
ROM Expansion for PC! 

Aldia systems introduces PC-PR0MPAK, a “half¬ 
sized” PR0M/R0M expansion board for IBM and 
IBM compatible PCs. PC-PR0MPAK will sup¬ 
port up to six 28-pin JEDEC compatible devices 
(ex: 2764,27128,27256,27512,6264, etc.) with 
individual!? selectable address ranges. Prices 
start at $125 for single units. Quantity discounts 
and OEM arrangements available. MC/VISA. 
ALDIA SYSTEMS, Inc. 

P.O. Box 37634 
Phoenix, AZ 85069 
(602)866-1786 


TOTAL CONTROL OF ALL YOUR 
FILES 

EASYPATH. The Cadillac of hard disk manage¬ 
ment systems. 

—Especially for programmers and power 
users— 


EasyPath fills the void in DOS by allowing com¬ 
plete access to all your hard disk files. 


..EasyPath Lets You. 


• Access and file from any subdirectory 

• Redirect file retrieval or file storage 

• Execute any program from any subdirectory 

• Specify pathing for COM, EXE and all other files. 

• Locate any file anywhere on your hard disk 

• Find files by name or attribute 

• Change attributes of files 

• Pipe files to RAM disks 

• Search for or redirect files by name, extension, 
attribute, subdirectory or other means. 

• Use wildcards and global filenames. 


EasyPath comes with pre-configured BAT files 
for most major programs, a complete user’s 
guide, and online help. 


“Great program!”—Woody Liswood, The source. 
Now at a new price of $59.95 directly from: 


ISOGOIM 

CORPORATION 


IS0G0N CORPORATION 
330 Seventh Avenue 
New York, New York 10001 
212-967-2424 
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General 


VIDEO LAN‘LINK SYSTEM’® 

FOR IBM, PC, PC/XT, PC/AT labs. Instructor has 
complete control of all trainee computer moni¬ 
tors. Instructor can 1) transmit image, 2) receive 
trainee image or 3) transmit any trainee image 
to any/all trainees. Color or mono. Software in¬ 
dependent. Increases instructor efficiency and 
trainee comprehension. 

APPLIED COMPUTER SYSTEMS, INC. 

3060 Johnstown-Utica Road 
Johnstown, OH 43031 
1-800-237-LINK 


9 TRACK TARE SUBSYSTEMS 
IBM FORMAT COMPATIBLE 
PC/XT/AT to MAINFRAME 
TAPE DATA EXCHANGE 

• Rearf/Write data files to or from any computer on 
universal standard tape. Process archive tiles. 

• Streaming and Start-Stop Systems. 

• For alt IBM compatibles. 

• 800 NRZi, 1600/3200 PE. 6250 GOB. 

• Fast, reliable read-atter-write hard disk backup. 

• Data Transfer Rale: 1 to 4 MByte/Minute 

• Record Translation. EBCDtC/ASCti Conversion 

• Total system, all software & hardware supplied 

• Best Installation and Software Support 

9 Track Magnetic Tape System experience since 1971. We 
have supported hundreds of satisfied customer installations. 
Call for complete information: 

Contech Computer Corporation 
P O Box 153, Tarzana. CA 91356 

(818) 343-6505 


CONTECH 


21000 Devonshire Avenue Suite 110 
Chatsworth, CA 91311 

CIRCLE 380 ON READER SERVICE CARD 


Peripherals 


EPR0M/EEPR0M PROGRAMMER 

Programs 2716-27512, 25xx, 68764/66 eproms 
via RS-232. Also 874x, micros, 28xxA & 52Bxx 
eeproms. Automatic Baud rate select, built in 
menus, no personality modules. Price: $250. 
Mention this ad for free terminal software. 16 BIT 
1/0 MODULE $75 

For control of input or output lines via RS-232. 
Use with modems for remote control. 
INTELLITRONICS 
P.O.Box 3263; 

Tustin, CA 92680 
(714)669-0614 

SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

S ynPhonix 

Electronic Speech Articulator 

Artie Technologies 
1311 N. Main St. 

Clawson, Ml 48017 
(313)435-4222 


CREATE A DISKLESS PC! 

PC-R0MDRIVE allows users to create a “Disk¬ 
less PC” capable of booting a ROM-resident copy 
of MS-DOS and/or user application programs. 
PC-R0MDRIVE consists of a PC-compatible 
R0M/PR0M expansion board and the PC- 
R0MDRIVE software. PC-R0MDRIVE is priced 
at $195 for single units. Ouantity discounts and 
OEM arrangements available. MC/VISA 
ALDIA SYSTEMS, Inc. 

P.O. Box 37634 
Phoenix, Az. 85069 
(602)866-1786 


CP/M & 1.2Mb AT ON PC 

With MULTI-DISK card & UniForm-PC use 3.5, 
5.25 & 8-inch single & double density CP/M 
format as DOS diskettes on your IBM PC or XT. 
Many MS-DOS formats supported including IBM 
AT 1.2 Mb. HP-150 & Data General 1. Over 200 
formats. Both MULTI-DISK & Uniform-PC for 
$225. Disk drives & adapter cable available. 

PS ENGINEERING 

P.0. Box 51068 

San Jose, CA 95151-5068 

1-800-369-2398;1-800-423-7171 in CA. 


Software 
Accessories/Supplies 


Artificial 

Intelligence 


TURBO EXPERT 

Full Scale IBM-PC Expert Systems/Ready To 
Consult. $34.95. Runs on all compatibles. 

#1. THE STOCK MARKET EXPERT 
#2. THE EXECUTIVE HEALTH EXPERT 
#3. THE PSYCHIATRY EXPERT 
#4. THE TURBO EXPERT TOOLKIT III 
Please specify # when ordering. 

THINKING SOFTWARE, INC. 

46-16 65 Place 
Woodside, N.Y. 11377 
(718)429-4922 


Tech Marketplace, 

the home 
of the 

power buyer. 


DISK 

COPIER 



Fast (one minute) 
Simple (one button) 

Reliable (one board) 
$995 (one price) 


275 Santa Ana Ct„ Sunnyvale, CA 94086 
(408) 737-8441 

CIRCLE 379 ON READER SERVICE CARD 


Business 


■■■■■■■ 


TRANSPORTATION RESEARCH 

TSA88 Transportation Simplex Algorithm 

(up to 510 sources, sinks or trans¬ 
shipment points) 

TNET88 Transportation Network System (net¬ 

works up to 510 nodes & 16K links) 
TPR088 Transportation Problem Solver 

(shortest path, tours up to 50 stops) 
Req. 192K, color graphics adaptor. $99 each w/ 
8087 support, User’s guide. Write or call for our 
brochure. 

EASTERN SOFTWARE PRODUCTS INC. 

P.0. Box 15328, 

Alexandria, VA 22309 
(703)549-5469 

Auto-Pilot™ 

Put your responsibilities on Auto-Pilot: ToDo list, 
sophisticated Tickler file, appointment calendar. 
Tracks employee assignments/action items. 
Windows display future, present, and uncom¬ 
pleted past events. Multi-users, multi-files, pe¬ 
riodic & one time events. DOS 2.0+ PC/XT/AT/ 
compatible $29.95 Check/Visa/MC 
Advanced Concepts 
P0. Box 246 
Ironia, N.J. 07845 

1 -800 235-6646 Ext 852 1 -800-235-6647(CA) 


Communications 


PC SERIAL DATA ANALYZER 

Use your IBM PC or compatible to analyze data 
streams between serial devices. Windows show 
each devices transmissions in ASCII or HEX. 64K 
buffer, Signal line monitoring, disk save, “Lotus” 
style interface, an invaluable tool for debugging 
serial interfaces. DISK and MANUAL $150.00 
TRIPLE C SOFTWARE 
1827 S.W. 24th Ave. 

Fort Lauderdale, FL 33312 
(305)583-0687 


Engineering 


ENGINEER’S AIDE 

• Pipeline/Ductwork Sizing 

• Pump/Fan/Compressor Sizing 

• Heat Exchanger Sizing 

• Orifice/Control Valve Sizing 

• Project Financial Analysis 

• Conversion Calculator 

• Specification Writer 

Pull down menus, Pop-up help windows, Single 
Screen entry & results-ALL above for $395 (into 
price, $back guarantee). For IBM & MAC. 
ENGINEERING PROGRAMMING CONCEPTS 
P0. Box 925 
Camarillo, CA 93011 

(805) 484-5381 In CA, 1(800) 367-3585 
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Engineering 


METAL FABRICATORS 

PC/Cultist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best multi 
length for mill orders. Price $300. Demo Disk 
$25.00 

THE JOSEPH ALBERT CO. 

P.0. Box 611 

Blue Island, Illinois 60406 
(312) 349-9032 

FINITE ELEMENT ANALYSIS 

MSC, the leader in FEA technology, markets a 
full line of FEA tools for personal computers. 
Starting at $45 for MSC/pal INTRO on either the 
IBM PC or the Apple Macintosh, our products 
are designed to be complete and easy to use. 
Interfaces for most CAD systems available. 

The MacNeal-Schwendler Corporation 
815 Colorado Blvd. 

Los Angeles, California 90041 
(213)259-3888 


Expert Systems 


CxPERT for Expert Systems 

C programmers interested in using expert sys¬ 
tems technology will love CxPERT. Al features 
such as explanations, why, frames, av pairs, le¬ 
gal values and more are completely compatible 
with C. Create executable systems with no roy¬ 
alties. $165 + $5 s&h. MD add 5%. CK/MO/ 
Visa/MC. Req. C compiler & DOS 2.0+. 
SOFTWARE PLUS 
1652 Albermarle Dr. 

Crofton, MD21114 
(301)261-0264 


General 


DOCUMENTATION BY MAIL"' 

When they ask about your manual...Do you po¬ 
litely change the subject? No more! Give them 
documentation you can be proud of, at a cost 
you can afford. Fixed price contract, profes¬ 
sional quality, quick turnaround. User’s guides, 
tutorials, reference manuals. Call for a no-obli¬ 
gation free estimate. 

DOCUMENTATION-BY MAIL 
20370 SW 84 Ave 
Miami, FL 33189 
(305)253-2317 

GREAT SOFTWARE, CHEAP! 

Only $5.95 per disk for absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee. PC-Outline, AutoMenu, 
PC-Key Draw, PC-DeskTeam, PC-Write 2.7, 
DOSamatic, Utilities Galore plus Databases, Ar¬ 
cade and Adventure Games. Lots more! IBM PC, 
PC jr, and compatibles. Send for free catalog. 
SHAREWARE EXPRESS 
31877 Del Obispo, Suite 102Q 
San Juan Capistrano, CA 92675 
(714)240-1322 


tmm 

TAPE/DISK CONVERSIONS 

Conversion services to or from over 500 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd.#T 
Buffalo Grove, IL 60089 
(312)459-6010 


Graphics 


MetaWINDOW/TurboWINDOW™ 

Advanced graphics toolkit provides Xerox Star/ 
Apple Macintosh style graphics on your IBM PC. 
Supports most popular graphics cards. Allows 
you to create pop-up menus, windows & icons; 
use proportionally spaced fonts; rubberband & 
rag lines, text or bitmap images; supports mouse- 
cursor tracking. Tightly optimized for use with 
Turbo Pascal, IBM Pascal, C, Fortran. 


METAGRAPHICS 

SOFTWARE CORPORATION 


► 


METAGRAPHICS SOFTWARE CORP. 

4575 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408)438-1550 

CIRCLE 399 ON READER SERVICE CARD 


FORTRAN GRAPHICS LIBRARY 

GRAFMATIC (screen graphics): 75 MS 
FORTRAN/Pascal, R-M/Profort, Lahey FORTRAN 
callable subroutines. Fully documented, prof, 
graphics capabilities, inc. general utility, 2-D in¬ 
teractive, total 2-D plots, 3-D plots and solid 
models. $135. H-P or H-l plotter? get 
PLOTMATIC, complete plotter graphics library. 
Interfaces w/GRAFMATIC. $135. Both $240. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

SCIENTIFIC DATA PLOTTING 

SCI-GRAF creates graphs up to 1680 X1712 dots 
(over 3 million pixels!) on Epson or IBM graph¬ 
ics, printers. Supports log scaling, overlays, 
point-labeling, legend creation, batch mode, 
wide-carriage printers, and color graphs on a JX- 
80. Requires DOS 2 or 3,256k. No credit cards. 
$99.95 

Microcomputer Consultants (MSC) 
32WAnapamu Suite 190 
Santa Barbara, CA 93101 
(805)963-3412 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 


Languages 


FINALLY! MODULES 

Add class to your compiled BASIC programs with 
FINALLY ! MODULES. Use pull-down WIN¬ 
DOWS, horizontal menus, pop-up help screens, 
input screen and directory managers. For use 
with FINALLY! Library and Quick Basic 2.0 or IBM 
compiler 2.0.30 day MoneyBack guar. Visa/MC/ 
CK/MO. FINALLY! MODULES is $99+$4 s/h. 
Komputerwerk Inc. Dept PCT 
851 Parkview Blvd. 

Pittsburgh, PA 15215 
(412)782-0384 


FIRMWARE DEVELOPMENT INC 

REX-C/86 C package supports ROM code gen¬ 
eration. Includes XC86 C compiler which imple¬ 
ments draft ANSCIC standard, supports-in-line 
assembly, produces optimized 8086/87/186 
reentrant code for real-time environment, gen¬ 
erates separate segment for initialized data and 
string constants for ROM-based applications, 
produces object file in Intel OMF with debug in¬ 
formation, global and local symbols with data 
type and line numbers for high-level debugging. 
Price is $750 which includes XC86, linker, loca¬ 
tor, librarian, hex formatters, and run-time li¬ 
brary source. 



SYSTEMS & SOFTWARE, INC. 
3303 Harbor Blvd., C11 
Costa Mesa, CA 92626 
(714)241-8650 


Programmers Tools 


ATTENTION TURBO PASCAL USERS! 

Crash the 64K Barrier 

Try TURBO PACKAGE now! 

90 day money back guarantee! 

Modular Programming! 
Promotes REUSE of working CODE 
CUTS development TIME 
IMPROVES system RELIABILITY 
SIMPLIFIES program MAINTENANCE 

FILL 640KB with code/data any way you want 
VERY FEW CODE CHANGES. 

FASTER than chaining or overlaying 

SUPERMATH, FREE! 

With purchase of Turbo Package 
40 plus LONG (32-bit math) routines 
Faster than real - big enough for $. 
ASM coding insures top performance 

Just $49.95 (in TX add tax) 

Visa/MC Outside USA add $5.00 shipping 
IBM/PC, XT, AT or compatible MS/DOS machine and ZIOO 

Write or call for more information 


CONVERSATIONAL COMPUTER SYSTEMS 

5371 Verbena Rd. 

/jnjf San Antonio, TX 78240 
V^Phone: (512) 692-0353 


CIRCLE 381 ON READER SERVICE CARD 


ROMable CODE on PC! 

PCL0CATE allows PC users to develop ROM- 
based software from MS-DOS “Exe” files. The 
user specifies the physical location of all seg¬ 
ments. Output files are compatible with most 
PROM programmers. PCLOCATE supports the 
8086,8088,80186,80188, and 80286 proces¬ 
sors. MC/VISA. 

ALDIA SYSTEMS INCORPORATED 
P.0. Box 37634 
Phoenix, AZ 85069 
(602)866-1786 

MODULA-2 TOOLS: $19 

REPERTOIRE—the proven toolkit for Logitech, 
ITC and others: 250p manual (on disk); screen 
design/display system; DBMS with variable- 
length records, multi-window editor, natural- 
language analyzer; over 200 low level routines. 
Printed manual: $15. Source code (440K): $89. 
Call for free demo/doc. disk. 


PMI 

4536 SE 50th 

Portland, OR 97206 (503) 777-8844 
BIX: pmi; CompuServe: 74706,262 


Productivity Tools 

Software Revision Management System 

SRMS is a full featured version control 
system featuring: 

* 10 Integrated Utilities with user shell 

* Capability for hundreds of versions/library 

* Merge utility resolves parallel effort conflicts 

* Report Generation Utilities 

* Typeset documentation and much more! 

Version 3.0 S18S 


QMAKE™ 

* Program generation utility patterned after 
UNIX make to aid in rebuilding sytems 

* Recompiles only routines necessary 

* Support for macros and multiple entry points 

* Integrates fully with SRMS 


TXTTOOLS 


* QDIFF - Windowed File Difference Utility 

• QSE - Quilt Stream Editor 

• QSRCH - Like UNIX GREP 

$85 

Quilt Computing 

7048 Stratford Road 


Woodbury, MN 55125 

CIRCLE 396 ON 
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FORTRAN Developers 

Essentials for documenting and debugging large 
FORTRAN programs. DOCUMENT’er: prepares 
x-references and symbol tables for an ENTIRE 
program with ALL routine, COMMON,... defini¬ 
tions + ALL uses. DIAGRAM’er: draws clear dia¬ 
gram^) of complex code and data structures of 
your code. Interactive + many display options. 
Needs only existing source, MAR and library files. 
All compilers supported. Both $128.75 

* IMPULSE 

ENGINEERING 

Ray Strong, (415) 788-4611 
IMPULSE Engineering 
P0. Box 3540 

San Francisco, CA 94119-3540 
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Programmers Tools 


VERSION CONTROL SYSTEM 

TUB™ stores ALL versions of your source in ONE 
compact library file, even with hundreds of re¬ 
visions. Updates (deltas), 5-7 times faster than 
Unix SCCS. Date & comments for each version, 
easy retrieval. LAN-shared libraries. Free public 
domain MAKE (with-source) by Landon Dyer. 
DOS 2.X/3.X $99.95 $3 s/h VISA/MC. 

BURTON SYSTEMS SOFTWARE 
P.0. Box 4156-TJ 
Cary, NC 27511-4156 
(919)469-3068 


END YOUR FRUSTRATIONS — 

MASTER 

YOUR 

SCREENS 

WITH 



Developing, testing &. changing 
screens is tedious, frustrating, 
time-consuming work. 

Until now. 

With FORMIX, you can trouble¬ 
shoot before writing one line of 
code. You can even prototype 
the entire system with actual 
screens — complete with data 
entry. Little changes in screen 
design are little effort. So are 
major changes. 

Our advance panel-oriented 
system allows you to quickly 
develop complex screens that 
integrate several panels or 
windows. 

Plus, FORMIX has an on-line 
help system. You just write the 
application help text. FORMIX 
handles the rest. 

In short, FORMIX simplifies screen 
design and slashes the cost 
of program development. Let 
FORMIX handle the tedious, 
error-prone programming aspects 
while you concentrate on solving 
today’s application problems — 
and eliminating a lot of tomorrow’s. 
And there’s more. Contact us for 
details. We’re ready to prove the 
power, flexibility & simplicity of 
FORMIX. 


An Expression of Quality 

Master Computer Systems, Inc. 

FORMIX Division 
9531 West 78 Street 
Eden Prairie, Minnesota 55344 
612/944-5220 

FORMIX interlaces with ADA. Assembler. Basic. C 
Cobal. Fortran & Pascal 


SCREEN MANAGER 


SAVE TIME! Powerful Screen 
Designer and Memory Resident 
Screen Manager Increases Pro¬ 
grammer Productivity! Interfaces 
to most languages. BASIC, 
FORTRAN, COBOL, C, PASCAL, 
PLM86, ASM. Not a Code Genera¬ 
tor! No Royalties. 

The West Chester Group 

*lZb P 0 - Box 1304 

w Westchester, Pa 19380 

(215) 644-4206 


VISA/MC 


FREE DEMO DISK 
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MS-C0B0L SCREEN GENERATOR 

MSCREEN generates Screen Section code for 
MICROSOFT/IBM COBOL. Paint, Edit Screen. 
Draw Boxes. Complete set of attributes for each 
field. No field terminators. Many other features! 
C0BW0RK generates Report Headers. $90+Shp. 
TAJEVA SOFTWARE 
6064 Belle Grove Cv.S. 

Memphis, TN 38115 
(901)365-4692 


ASSEMBLY LANGUAGE TOOL 

VersiCERF™ creates a sorted Master Cross- 
Reference Listing of an entire application from 
the MASM CRF files. Pinpoints which source 
modules are affected by changes to common 
PROC’s, variables, etc. Handles 100+ separate 
programs source files. Full X-Ref or just PUBLIC 
symbols. $55 MC/VISA/C0D 

SUMMIT INFORMATION SYSTEMS INC. 

73 East Lane 
Willingboro, NJ 08046 
1-800-334-4096 (in NJ 609-871-0202) 


PASCAL-to-C TRANSLATOR 

Industrial strength conversion from Turbo, Mi¬ 
crosoft, UCSD, MT+, Apollo, Macintosh, and 
other Pascals to K&R C. Handles nested proce¬ 
dures, intrinsic functions, separately compiled 
units and modules, all data types including long 
integers. 

Requires 512K IBM PC/XT/AT. Send up to 500 
lines of Pascal and we will convert it for FREE. 
Site licensing from $5,000. Conversions 50 
cents/line. 

TGLInc. 

27096 Forest Springs Ln. 

Corvallis, OR 97330 
(503)745-7476 


PC CROSS-ASSEMBLERS 

Up to 10,000 lines per minute! Fast X-ref and 
Linker plus Macros and Librarian. Generates 
HEX, TEKHEK, S-records, and .OBJ output rec¬ 
ords. Over 40 micros and XENIX, MS DOS, CPM 
80 and ISIS versions. Accepts MOTOROLA and 
INTEL directives and Mnemonics. 

RELMS™ 

P.0. Box 6719 
San Jose, CA 95150 
(408)265-5411 


BOOSTERS V2.0 IS HERE! 

Tools for Turbo Pascal programmers who need 
the speed and efficiency of inline code. 70+ string, 
video, and DOS routines—incl. Exec. V2.0 also 
incl. powerful new SCREEN GENERATOR, DOS 
SHELL, and many example programs. All Pas¬ 
cal and assembler source, manual, update no¬ 
tices. No Royalties. $40 + 4% GA tx. Visa/MC. 
GEORGE F. SMITH & COMPANY 
609 Candlewick Lane 
Lilburn, GA 30247 
(404)923-6879 

BASIC + StruBAS 

Developing serious applications in compiled 
BASIC? It’s easier with StruBAS v2.0 tools com¬ 
plementing QuickBASIC and IBM BASIC 2.0 with 
extended structured code, screens, menus, na¬ 
tive ISAM, Btrieve interface, and subroutine ob¬ 
ject library. $495 single, $1495 site license. VISA/ 
MC. Not copy protected. 

LANEY SYSTEMS INC. 

3 Office Park Dr., Suite 100 
Little Rock, AR 72211 
501-225-7755 

True Shell for BASIC 

SHELL any other program or batch file, includ¬ 
ing other compiled BASIC programs and the 
BASIC interpreter. Requires DOS 2+ and IBM (Ver 
1 or 2) or Microsoft compiler (QB1, QB2 or 5.36). 
QB2 .requires DOS 3+. Only $29.95 + $3 s/h. 
MC/VISA/COD OK. 30 day money-back perfor¬ 
mance guarantee. 

MicroHelp, Inc. 

2220 Carlyle Drive 
Marietta, GA 30062 
800-922-3383. In GA 404-973-9272 

APL Programmers! 

Interface C and APL*PLUS with APL2C™! Speed 
up your APL code. Link to C libraries. Includes K 
& R C compiler. $195 Complete. FULLSCREEN 
Panels™ is here! Screen Generator and full¬ 
screen processor for the APL environment. Pop- 
ups, panels, menus, scrolling fields NO ROY¬ 
ALTIES, $150. 

Lauer Software 
PO Box 728 

Newtown, PA 18940-0728 
(609)921-6249 


Tech Marketplace. . 

the comprehensive 
guide to products and 
services for the MS 
DOS market. 


Frustrated with Assembler? 

Unique program adds structure to assembly 
language. IBM/MASM compatible. Develop and 
debug faster with structured concepts. IF-THEN- 
ELSE, SELECT-WHEN-OTHER, DO WHILE/UN¬ 
TIL/INCREMENTAL and combinations. LEAVE/ 
LEAVEALL loop exits, and file includes. Nest 16 
deep. $50. 

Michael T. Holland 
8808 Boulder Lane 
Little Rock, AR 72207 
(501)224-2749 


P-tral 

BASIC TO PASCAL 
TRANSLATOR 


Translate your BASIC source pro¬ 
grams to Pascal source. P-trat, now 
available for the IBM PC and compat¬ 
ibles, will translate MS-BASIC/ 

BAS 1C A to Turbo Pascal (Req Dos 
2.0 or later w/ANSI.SYS). 

P-tral supports the translation of 
business, scientific, graphics and game 
software. And when necessary, P-tral 
interacts with you to pick out subrou¬ 
tines, name subroutines and rename 
vanables which don't fit Pascal 
entena. It will also prompt for fixed 
dimensions for dynamic arrays. 

LIST PRICE: $179. 


( 212 ) 206 - 6490 / 924-0576 
WOODCHUCK INDUSTRIES 
340 WEST 17TH STREET (#2B) 
NEW YORK. NY 10011 
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LINK & 

LOCATE 

LINK & LOCATE 
enables PC users 
to produce ROM- 
based firmware for 8086/87/186 from object files 
generated by popular C compilers, such as from 
Wizard, Microsoft and Lattice, and MASM assembler 
from Microsoft. Provides full control of segment 
placement anywhere in memory. Supports output of 
Intel HEX file for PROM programmers, Intel OMF 
absolute object file for symbolic debuggers and 
in-circuit emulators Includes Intel compatible linker, 
locator, librarian and hex formatters. $350. 

Systems & Software, Inc. 

3303 Harbor Blvd., Cl 1, Costa Mesa, CA 92626 
Phone(714) 241-8650 FAX(714) 241-0377 TWX910-695-0125 
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Programmers Tools 

BASIC Base 007 

BASIC database library including menus, pass¬ 
words, program generator, query, screen con¬ 
trol, data record control, index commands for 
add, delete, find, find next, find last. $15 demo 
with disk manual and compiled database soft¬ 
ware. $99 development system with library 
source code and printed manual. $165 for com- 
pilecT& all 4,000 + lines of BASIC code. 
Application Micro Computers, Inc. 

1663 Bachan Ct. 

Reston, Va. 22090 
(703)471-1471 -3:00 to 9:00 P.M. 


Quelo ( 


680,00 


Software 

Development 

Tools 

Quelo Assembler Packages are 
Motorola compatible. Each 
package includes a macro as¬ 
sembler, linker/locator, object li¬ 
brarian, utilities for producing 
ROMable code, extensive in¬ 
dexed typeset manuals and pro¬ 
duces S-records, Intel hex, 
extended TEK hex, UNIX COFF 
and symbol cross references. 
Portable source written in “C” is 
available. It has been ported to a 
variety of mainframes and minis 
including VAX. 

68020 Assembler Package 

For CP/M-86.-68K and MS/PC-DOS . $ 750 

68000/68010 Assembler Package 

For CP/M-80,-86,-68K and MS/PC-DOS. $ 595 

68000 “C” Cross Compiler 

For MS/PC-DOS by Lattice, Inc. 

With Quelo 68000/68010 Assembler 

Package.$1095 

With Quelo 68020 Assembler Package . $1250 

Call Patrick Adams today: 
Quelo, Inc. 

2464 33rd W. Suite #173 
Seattle, WA USA 98199 
Phone 206/285-2528 
Telex 910-333-8171 

COD, Visa, MasterCard 

Trademarks: CP/M, Digital Research; MS, 
Microsoft Corporation; Quelo, Quelo, Inc. 
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Tech Marketplace, 

the home 
of the 

power buyer. 


Turbo Pascal Programmers: 
15 MINUTES = 200 HOURS! 
with new turboMAGIC 
code generator. 

Input forms and help windows up to 66 lines 
long. Scrolling within framed windows. Pop¬ 
up menus. Pull-down menu systems. And 
much more! 

Read what professionals say: "Fast automatic 
updating of dependent fields adds flair to your 
input screens.. .turboMAGIC will be a bless¬ 
ing for programmers who would rather not 
write the user interface for every program."' 
Neil Rubenking. PC Magazine, 24 Feb. 87. 

Order your magic today! Just $99 Call 
800-225-3165. Money Back Guarantee Re¬ 
quires 256K IBM PC compatible. 



Sophisticated Software Inc. 

6586 Old Shell Road 
Mobile, AL 36608 
205-342-7026 
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Public Domain 




TURBO PASCAL™ SOFTWARE $6 

Write or call for information about: 

• Systems & applications development tools 

• Programs for home and business 

• Communication tools & applications 

• Games in specialized applications 

• Scientific/engineering programs & routines 

• Graphics including animation tools 
TURBO S.I.X. 

P.0. Box 8373 
Waco, TX 76714 
(817)753-2182 

TURBO PASCAL $2/disk 

TSS is a BBS-by-mail, no modem needed (long 
distance is more $$$ than mails)! 60+ disks of 
Pascal files. Most incl. source code. All files 
compressed. Membership fee ($25) incl. free 
starter pkg. and 2 FREE disks with 1 st order. Non¬ 
members $7/disk. Cat. list $5. VISA/MC/C0D 
(s/h extra) (data) 617-545-9131 
TURBO SOURCE SEARCH 
P.0. Box 876 
Scituate, MA 02066 
(voice) 617-545-6677 

PUBLIC DOMAIN SOFTWARE INC 

Over 115 volumes of public domain software in 
CP/M and MSD0S format. 

• editors, compilers, text formatters 

• many UNIX-like tools & misc. utilities 

• communications packages, etc. 

Write or call for more details. Send $10 for com- 


pehensive directory. 

G 


Users' 

Group 


THE C USERS’GROUP 
P0. Box 97 

McPherson, KS 67460 
(316)241-1065 


Scientific 


SCI/ENG GRAPHICS 

0MNIPL0T [S] (screen graphics) & 0MNIPL0T 
[P] (plotter driver) provide integrated engineer¬ 
ing/scientific 2-D & 3-D graphics with NO PRO¬ 
GRAMMING! Menu-driven, flexible, professional. 
Choice of formats: tabular/line, contour, bar, pie, 
3-D wire frame & much more! 0MNIPL0T [S] 
$195. Add OMNIPLOT [P], both $295. 
MICROCOMPATIBLES, INC. 

301 Prelude Dr. Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

8087 FFT/VECT0R PROCESSING 

The VECT0R87 library is written in assembler, 
includes 60 routines to speed up your number- 
crunching programs. Uses 80(2) 87 extensively. 
PC IK real FFT takes only 1.2 sec. Versions for 
Fortran (MS, RM, Lahey), C (MS, Lattice), Turbo 
Pascal -87. $150 per version with source, no 
royalties. Write for technical information. 
VECT0RPLEX Data Systems Ltd. 

136-100 Maitland Place N.E. 

Calgary, Alberta, Canada T2A 5V5 
(403)248-1250 

DATA ACQUISITION & ANALYSIS 

*MEASURE tor data acquisition directly to Lo¬ 
tus 1-2-3*F0URIER PROSPECTIVE II advanced 
digital signal analysis *Lotus MANUSCRIPT & 
technical document preparation system*PRIME 
FACTOR FFT subroutine library. Call Turbo Pas¬ 
cal, C, Fortran, Basic. Up to 65,520data-points. 
Mention this ad and get PF SST for $99. *TURB0 
PASCAL FROM BORLAND TELEVISION for Im¬ 
age Communications *8087 Coprocessors, all 
varieties*Dash-16A/D converter board from 
MetraByte. 

ALLIGATOR TECHNOLOGIES, INC. 

P.0. Box 11386 
Costa Mesa, CA 92627 
(714)662-0660 

NUMERICAL C SOFTWARE 

Computationally stable numerical routines for 
scientific C software developers. LINLIB con¬ 
tains all the basic vector and matrix routines so¬ 
lutions to equations, LU, QR, Cholesky factors of 
matrices, least squares solutions. LINLIB has 
splines, B-spline routines, spline interpolation, 
spline approximation of data. $150. 
INFORMATION AND GRAPHIC SYSTEMS 
15 Normandy Court 
Atlanta, GA 30324 
Call (404) 231-9582 


Security Devices 


“NEW” BIT-LOCK® SECURITY 

Pirace SURVIVAL “>4” YEARS proves effective¬ 
ness of powerful multilayered security. Uses rapid 
decryption algorithms and small reliable port for 
transparent security device. NOW AVAILABLE for 
PARALLEL or SERIAL port. NEW KEY-L0K™ se¬ 
curity device available at HALF-PRICE. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton, CO 80120 
(303) 798-7683 or 922-6410 


Multi-User Security 

File access by user at the directory or sub-direc¬ 
tory level. Protection from unauthorized format¬ 
ting of specified drives by user. User transparent. 
Accounting reports by user and category. 
PC-L0CK $90. 

0NTAR Corporation 
129 University Road 
Brookline, MA 02146-4532 
617-739-6607 

EVERLOCK COPY PROTECTION 

Designed for user-transparency, clone compat¬ 
ibility & strength. It features: 

—no 1/0 plugs or special media 
—FULL hard disk & cartridge support 
-file-server network support 
—variable number of installs (0-99) 

—demo diskette option with unlock 
—protected upgrades by modem/BBS 
All this for $495 with no meter counts. Free info 
& demo disk. 

(Duplication services also available.) 



Az-Tech Software, Inc. 
426 Grandview 
Richmond, M0 64085 
(816)776-8153 


Statistics 


RATS! VERSION 2.0 

RATS, the best selling Econometric software* 
package now includes daily & weekly data, a new, 
easier to use 500-page manual, & many ad¬ 
vanced features. Use RATS for time-series & 
cross-section regression, including 0LS, 
ARIMA, VAR, logit, & probit. IBM PC or compati¬ 
ble. $200. VC/Visa. Call for brochure. 

VAR Econometrics, Inc. 

P.0. Box 1818 
Evanston, IL 60204-1818 
1(800)822-8038 


StatPac Gold ' 

Buy the best statistical and 
torecasting package available. 
Complete and easy to use. 

Call for tree descriptive brochure: 

1-800-328-4907 


VA 


WALONICK ASSOCIATES, INC. 

6500 Nicollet Avenue S. Minneapolis, MN 55423 

(612) 866-9022 
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Statistics 


P-STAT® 

Full mainframe package for IBM PC/XT/AT & 
compatibles. Combines data & file manage¬ 
ment, data display, statistical analysis, report¬ 
writing & survey analysis in a single package. 
4GL programming language, online HELP, menu 
or command driven with interactive EDITOR. $95 
demo and Site License available. 

P-STAT Inc. 

471 Wall Street, P.0. Box AH 

Princeton, N.J. 08542 

Telephone: 609-924-9100 Telex: 466452 

STATISTIX™—ONNLY $75! 

STATISTIX is a powerful and very easy-to-use 
interactive statistical system for micros. Used by 
many major universities, businesses, state gov¬ 
ernments and research organizations. Please 
check us out before you buy a statistics pro¬ 
gram; you'll agree SX is a “best buy”! SATIS¬ 
FACTION GUARANTEED-For more info: 

NH ANALYTICAL SOFTWARE 
801 West Iowa Avenue 
St. Paul, MN 55117 
(612)488-4436 


Terminal Emulation 


MAI/BASIC FOUR TERMINAL 
PRINTER EMULATOR 

The MAI Terminal Emulator allows your PC/XT/ 
AT to be used as a MAI 7270 VDT terminal. Very 
easy to use. Menu driven. Includes Slave Printer 
emulation. Sends/receives files to/from the MAI 
computer. Available for several languages. 
Dealers/distributors wanted. $395+15(s&h). 
ELEKTROKONSULTA/S 
Austadg.4,pob 846 
N-3000 DRAMMEN 
NORWAY Tel.+473 831500 


PCBTAM 

Communications Access 
Method 

General purpose binary synchronous 
access method for custom file transfer 
or terminal emulation on PC/XT/AT 
with IBM BSCA card. 

• high performance, full featured 

• object ($300.00) or source 
($2,500.00) license 

• link with ASM, Lattice or Microsoft 
programs 

• Z-SIO version available 

Symbiotic, Inc. 

1035 Route 46 East 

Clifton, NJ 07013 circle 389 on 
201-777-6454 reader service card 


Tech Marketplace... 

Second Color 
Option Available 

Call (212) 503-5115 

For More Information 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack¬ 
age for IBM PC, XT and AT. Simultaneously 
transmits data to host and receives output di¬ 
rectly to MVS/JES2, MVS/JES3, VS/RSCS, and 
CDC/NOS, bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed: 1,200 to 19,200 baud (56,000 bps on AT). 
Supports multiple high-speed printers beyond 
2,400 Ipm. (6,000 Ipm on AT). Features: 
concurrent DOS, LAN support, printer forms 
control, plotter support, unattended operation, 
easy installation. $1,290 includes Hardware 
& Software 


THE NEWMAN UTILITIES 

45 Utilities including UNERASE and EMUC0L- 
0R which will run most color software on mono¬ 
graphics card -$19.95. EZRUN menu system: 
allows running 1-36 programs with a keystroke 
-$19.95.15 day MB guar, $2 Ship 
NEWMAN COMPUTER 
2 Briar Mills Drive 
Suite 2A 

Bricktown, NJ 08724 
(201)458-5169 


CHARACTER CUSTOMIZATION 

CHARGENI 3.0 works with the IBM/EGA to let 
you modify the character set, allowing many 
wordprocessors to display technical material, 
equations or other special characters. Requires 
DOS 2 x or 3.x, IBM Standard or Enhanced 
Graphics Adapter. $35+ $2 s/h (MN add 6%). 
DK MICRO CONSULTANTS 
P.0. Box 6714 
Minneapolis, MN 55406 
(612)722-0931 
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^Quaid Analyzer 


BARR SYSTEMS, INC. 

2830 NW 41st Street, Building M 
Gainesville, FL 32606 
(800)-BARR-SYS/(904) 371-3050 


Utilities 


mmmm 


QDEX YOUR DATA FILES! 

No need for sentinels, hash routines, etc. QDEX 
Btree modules support find, first, last, next, and 
previous calls, plus partial key searches and 
multiple indexes to your data. QDEX is written 
in Microsoft C, and links with compatible 
.oBj modules. Manual with examples. 

$59.00 +$2 COD 
NORTH Computer Consulting 
775 East 8230 South 
Sandy, Utah 84070 
(801)566-1986 

DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. Disk 
caching and ram disk in one package. Ram disk 
shares cache space. Transparent, flexible, con¬ 
figurable, no h/w changes. RAM, EMS, and AT 
extended memory versions incl. Not copy pro¬ 
tected. VISA, MC, volume discounts. No PO’s 
w/o prior approval. $49.00 
DATAM0RPHICS LTD., 

P.0. Box 820 

Stittsville, Ontario, Canada K0A 3G0 
Or call (613) 836-2670 

HARD DISK EXPANSION! 

Disk Manager allows the installation of any 
ST506 hard disk on PC,XT,AT and compatibles. 
Volumes up to 256mb! Menu driven/auto in¬ 
stall, compatible w/ all vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125+ ship. Ask about Novell product! Dealer 
inquiries invited. 

QNTRRCK 

mmmm. COMPUTER SYSTEMS INC. 

0NTRACK COMPUTER SYSTEMS, INC. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 


the tool 
that created 
CopyWrite 

Now you can debug your own programs 
with a professional quality debugger - 
the one that unraveled every form of 
copy-protection used on the PC. 

With the Quaid Analyzer, you can: 

□ See occurences of any interupt, with its 
meaning shown on the screen. 

□ View memory as text or instructions, 
scrolling as easily as you do with an editor. 

□ Run until a memory location or I/O port is 
changed. 

□ Protect your hard disk from accidental 
destruction. 

□ Analyze software without the source, even 
when it uses countermeasures to thwart 
tracing. 

□ See all stages of the boot load. 

We kept the Quaid Analyzer off the 
market to avoid helping publishers with 
copy-protection. Now that copy¬ 
protection is gone, we can sell it to 
you. 

The Quaid Analyzer is a software tool occupying 100K bytes. It 
runs on any IBM PC and most MS-DOS systems without hard¬ 
ware modification. 


m Quaid Software Limited 


$S9 U.S. 

All orders shipped at 
our expense within a 
day. All major credit 
cards accepted. 



can (416) 961-8243 


or write to: 

45 Charles St. East 
Third Floor, Dept. 602 
Toronto, Ontario. M4Y 1S2 


Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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Compress your data 
into MW the space! 


Introducing ARC. It’s used to create and main¬ 
tain data file archives for computers operating 
under any DOS system. * 

But it does something that other archive 
and library utilities can’t. It automatically 
squeezes the files being saved so they 
take up less space. Like a can of con¬ 
centrated orange juice. 

From 20% to 90% less, depending on 
the kind of data being saved! 

So there’s more room to store data, 
no matter what media it’s stored on! And 
that’s like giving a shot of vitamin C to 
your savings on equipment and supplies. 

This compressed data can be trans¬ 
mitted over telephone lines in a lot less 
time than it takes to transmit uncom- Q§|| 
pressed data. So you can beat the high 
cost of phone bills to a pulp, as well. 

ARC has a full range of functions for archive 
creation and maintenance. Including password 
encryption to protect data from unauthorized use. 

Typical Compression Rates 


© * 0 HHI 

System Enhancement Associates • 21 New Street, Wayne, NJ 07470 • (201)473-5153 
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Utilities 


THE COMPLETE DISK UTILITY 

If it’s on a disk or diskette, Disk Explorer will find 
and display it. Disk Explorer, the complete disk 
utility: Recovers files. Displays, changes, cre¬ 
ates and compares sectors. Creates tracks that 
can’t be duplicated by DOS, locates the precise 
end of a track, creates specialized track formats. 
Allows viewing and moving of clusters. Reports 
on disk drive speed, increases the speed of 
reading data and much more. IBM PC, XT or AT, 
128kb and one diskette drive. $75.00 U.S. Check/ 
Credit card welcome. 


Quaid Software Limited 

QUAID SOFTWARE LIMITED 
45 Charles St. East, Third floor 
Toronto, Ontario M4Y 1S2 
(416)961-8243 


SPEED UP YOUR HARD DISK! 




orc;ani/*- r 


For fast, efficient, time-saving use, 
organize your hard disk Voptl 

Vopt consolidates the fragmented 
files that slow down and wear down 
your disk. Now your hard disk can 
find what it’s looking for — all in 
one place! 

Vopt is fast! Initial organization 
averages under 5 minutes! Daily 
runs from the AUTOEXEC file 
average under 1 minute! 

Vopt includes — Vmap for graphic 
display of HD utilization, Vseek for 
HD seek times, Vmarkbad to flag 
bad clusters, plus much more! 

Get Vopt and get going! 

ONLY *49.95 

Add $3 shipping & handling 
CA residents add 6% sales tax 

GOLDEN BOW SYSTEMS 

2870 Fifth Avenue 
Suite 201 

San Diego, CA 92103 

619/298-9349 

Vopt is a trademark of Golden Bow Systems 
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ATs DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known to READ but NOT reliably 
WRITE on 360KB floppies. With “CPYAT2PC” 1.2MB drives CAN 
reliably WRITE 360KB floppies saving a slot for a second hard 
disk or backup tape. “CPYAT2PC” (Not Copy Protected) offers 
the preferable SOFTWARE SOLUTION. 

• NO software or hardware modification 

• A 360K drive is NOT required 

• “CPYAT2PC” program MAY reside on hard disk 

• Runs on IBM PC/AT and COMPATIBLES 

i.e. Compaq Deskpro 286/386, AT&T 6300 + , 

HP Vectra, Sperry PC/IT, Tandy 3000 
Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 
ORDER TOLL FREE 1-800-621-0851 XT777 
a^ HH . TELEX EZLINK 62873089 
IvBr | Dealer Inquiries Invited 

MICROBRIDGE COMPUTERS 
655 Skyway #125 
San Carlos, CA 
CA 415-593-8777 
NY 212-334-1858 
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PC Tech Journal Marketplace: 

Kathryn J. Cumberlander 

Daniel L. Rosensweig 

Classified Advertising 

Classified Sales 

Director 

Manager 

Lisa B. Stick 

Stanley H. Robinson 

Account Manager 

Account Manager 

Call: (212) 503-5115 


TallScreen—DOS POWER 

Natural extension of DOS. Scroll back through 
screen output, edit text on full screen, mark blocks 
to printer or file, recall commands & directories, 
enter multiple commands, capture screens from 
application programs, create user profiles. Solid 
tech support. PC MAG & PC WORLD calls 
TallScreens a Real bargain at $49.95. VISA/MC 


QUAL1TAS 


QUALITAS, INC. 

8314 Thoreau Drive 
Bethesda, MD 20817 
(301)469-8848 


MAKE YOUR PC 
SEEM LIKE AN AT! 

MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 

'ANSI- 
CONSOLE"" 

The Integrated Console Utility™ 

FAST, POWERFUL 
ANSI.SYS REPLACEMENT 

For the IBM-PC, AT, and clones 
New Version 2.00 is MUCH FASTER 

Now blink free scrolling on CGA! 
Now use EMS for scroll recall! 
New option menu program! 

•Speed up your screen writing 
•Extend your ANSI.SYS to full VT100 
•Scroll lines back onto screen 
•Save scrolled lines into a file 
•Add zip to your cursor keys 
•Free your eyes from scroll blinking 
•Easy installation 
•Get 43 line EGA support 
•Over 50 useful options 

“The psychological difference is 
astonishing” -LofusJune85pg8. 
“So many handy functions rolled into 
one unobtrusive package” 

PC-World Feb 86 pg 282. 
“The support provided by the 
publishers is extraordinary.” 

■Capital PC Monitor May 86 pg 25 
“...the best choice for improving your 
console...” 

■Capital PC Monitor June 86 pg 282. 

460p Manual (w/slip case) 
and software diskettes $75. 

Satisfaction Guaranteed! 
Order Yours Today! 

HERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, Ml 48107 
(313) 994-3259 Visa/MC/Amex 

DEALER INQUIRIES INVITED 
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SOFTWARE/UTILITIES—MISCELLANEOUS/PUBLICATIONS 
ADDITIONAL: SOFTWARE/OPERATING SYSTEMS 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Utilities 


XT/AT HARD DISK DIAGNOSTICS! 

Disk Manager Diagnostics performs extensive 
tests on your ST412/506 hard disks. Areas tested 
are: Controller, data write/read, seek test, auto¬ 
matic error correction(ECC), random reads and 
media defects. Interactive help. Excellent error 
detection and isolation. $49.95 + ship. VISA/MC 
accepted. 

QNTRACH 

— COMPUTER SYSTEMS INC. 

ONTRACK COMPUTER SYSTEMS, INC. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 

LIMSIM 

Expanded Memory Simulator for the PC/AT and 
compatible 286 machines. Use the extended 
memory you already have as Lotus style Ex¬ 
panded Memory. Fully supports EMS version 3.2. 
Requires 70k of conventional memory. $50 ($75 
with assembler source) plus $5 s/h. 30 day 
money back guarantee. Visa/MC accepted. 
Larson Computing 
1556 Halford Ave. #142 
Santa Clara, CA 95051 
(408)737-0627 


DOCUMENTATION MANAGER 

Create and maintain manuals - procedure man¬ 
uals, program documentation / system user 
manuals, etc. * Edit files with the excellent Nor¬ 
ton Editor (included) * Save User Defined con¬ 
figuration * Save screen dumps to files * Variety 
of Print Options * 

$69.95 complete MasterCard/Visa 

EUx 

PHENIX HOSPITAL SYSTEMS 
1616 Palm Avenue 
Deland, FL 32724 
(904)736-1132 


Tech 

Marketplace... 

The comprehensive 
guide to products 
and services for 
the MS DOS market. 
To place your ad 
Call 

(212) 503-5115 


Miscellaneous 
Bar Coding 


BAR CODE READERS 

• IBM, AT&T, Link, Kimtron, TeleVideo, 

• Alloy, DEC keyboard interfaces or RS-232C 

• Need others? Call. 

• NO programming. Reads dot matrix 

• Auto-recognition and single code decoding 

• Reads Code 39, UPC A/E, Codabar & 1 2 of 5 

• Units in stock, 2 year warranty 

• Bar code printing software, call for info 



PERCON, Inc. 
2190 W. 11th 
Eugene, OR 97402 
(503)344-1189 


$99 BAR CODE READERS 

We need Distributors & OEMs worldwide. Our 
readers are IBM PC/XT/AT & Tandy 1000/2000 
keyboard compatible, convertible to RS232 In¬ 
terface, have auto code distinction, need no ad¬ 
ditional software and are available from 
assembled board to fully packaged units. From 
US $99 plus wand in modest OEM quantities. 
ASP MICROCOMPUTERS 
P.0. Box 259, Caulfield East 3145 
VICTORIA, AUSTRALIA 

Phone 011 61 3 5000628 (note time difference) 


Publications 

■■■■■■■■■■■■■■ 

AN INVITATION TO STEAL 

Bad copyright—or none at all? Your software may 
be public domain. Protect your work before you 
show it. Learn how to copyright software inex¬ 
pensively and effectively. Software Copyright 
Guide. $6 ppd. 

INNOVATION PRESS 
Dept. 112 
Box 351 

Highland, IL 62249 


The BEST 

BAR CODE READER 
for the IBM PC&AT 
$595 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 

Magnetic stripe readers 

Units for other computers & terminals 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
CIRCLE 394 ON READER SERVICE CARD 


Software/Operating Systems 


Multitasking with MS-DOS 
is possible NOW! 

A full multitasking extension for MS-DOS 
ver 2.10 (100% assembly & it's fast) 

Easy command line or pgm interface to: 

Exec another pgm concurrently 
Make a program resident 
Modify a program to be re-entrant 
Exec a resident pgm as subroutine 
Program and use all 40 func keys 
Save screen & keyboard before exec 
512 byte Keyboard buffer 
Pgms can be grouped & exec as ''applications" 

Allocation of devices thru "logical devices" 

Pgm interface MS,Lat "C" w / "On Error branch" 

"Extended DOS" $ 159 Distributed Software 

3951 Emerson St. 

404-977-0152 Marietta, Ga. 30062 

MS-DOS is a trademark of Microsoft Corp. 

CIRCLE 391 ON READER SERVICE CARD 


Advertising Rates and Information: 

PC Tech Journal Marketplace 

PC Tech Journal Marketplace is a special economical section for 
product and service listings. 

Listings are grouped by category and sold by column inches. Sec¬ 
ond color option available. 

Standard Directory Listings are also available for a minimum of 3 
issues at $170 per issue ($510 total). 

For additional information 
call 212-503-5115. 


PC TECH JOURNAL 
(212) 503-5115 

Advertising Director 

Kathryn J. Cumberlander 

Sales Manager 

Daniel L. Rosensweig 

Account Manager 

Lisa B. Stick 

Account Manager 

Stanley H. Robinson 

Production Manager 

Anne R. Brockinton 


ETHERNET 
FOR PCs. 


PC/TCP is a complete 
ethernet package for PCs. 
Connects PCs to other 
PCs or UNIX hosts. 

Runs on any PC 
or compatible and requires 
a 3COM, Interlan, Proteon, 
or BICC board. 

Price: $400 per PC. 


UniPress Software 


2025 Lincoln Hwy. 

Edison, NJ 08817 
800-222-0550 (Outside NJ) 
201-985-8000 
Telex: 709418 
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IBM AND COMPATIBLE PC’S 


PROGRAMMER’S TOOLS 


124 A * Star Wells American .135 


MULTIFUNCTION/MEMORY CARDS 

155 Number Smasher/ECM Microway .70 

159 Tiny Turbo 286, PC Turbo 286e, 

Jet 386 Orchid Technology .109 

202 Fastcard Peripheral Marketing, Inc.190 
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204 Video Deluxe Video Seven .157 


GRAPHICS SYSTEMS 

200 Graphic Systems Tektronix Inc.32A-D 


386 BOARDS 

216 386 Board Intel .100 & 101 

MASS STORAGE HARDWARE 

111 9 Track Tape System Catamount Corporation .,.184 

123 9 Track Tape System Digi Data .89 

* 9 Track Tape System Flagstaff Engineering .182 

149 9 Track Tape System Ibex Computer Systems .188 

108 “Leo” Innovative Data Technology .149 
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Zylab .90 


PRINTERS-PLOTTERS 
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.115 
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Personal Consultant Texas Instruments .117 


189 


MICRO-MINI MAINFRAME COMMUNICATIONS 

The Block Software Security ...86 


GRAPHIC SOFTWARE 

118 Pro Design II 
107 Graph C 


American Small Business .178 

Scientific Endeavors .190 


LOCAL AREA NETWORKS 

116 386 Network Tower 

165 3-N-l 

172 Easy Queue 

186 Lanscreen, Lanbasic, Lanbase 

182 PM 286 Network Server 


OTHER COMMUNICATION 

213 V-Term 
110 Digiboard COM/XI 

237 5251 Communications 

177 Stargate OC8000 
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188 Term 
167 Crosstalk 
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196 Multi Link Advanced 


Advanced Logic Research ...Cover 3 

Attachmate Corporation .35 

Giltronix .60 

Soft*Rite .160 

Televideo Systems Inc.76 & 77 
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Coefficient Systems .92 

Digiboard Inc.142 

IDE Associates .38 & 39 

Stargate Technologies .188 
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Century Software .180 

Crosstalk 

Communications ...Back Cover 

Soft*Rite .160 

Software Link .111 


254 Eureka 


LANGUAGES 

136 Prolog Compiler 

105 Clarion 

254 Basic, Prolog, Pascal 
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117 Modula-2 

* PC Unit 

128 F77L Lahey Fortran 

143 C+ + 
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Arity, Inc.128 
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Ecosoft Inc.136 
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Gimpel Software .138 

Lahey Computer Systems .186 

Lifeboat Associates .120 

Logitech Inc.58 

Mansfield Software .182 
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211 MDBS III Micro Data Base Systems .159 
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APRIL 

April 1-3 

Database Systems for 
Office Automation, 
Engineering, and Scien¬ 
tific Applications 
Darmstadt, West Germany 
Sponsor: Gesellschaft 
fur Informatik 
Contact: H.-J. Schek, Tech- 
nische Hochschule Darm¬ 
stadt, Fachgebiet Datenver- 
waltungs-systeme I, Fach- 
bereich Informatik, Alex- 
anderstrasse 24, D-6100 
Darmstadt, Federal Repub¬ 
lic of Germany 

April 5-9 

CHI + GI ’87 
Toronto, Ontario, Canada 

Sponsor: ACM 

Contact: Wendy Walker, chi + 
gi 87, Computer Systems 
Research Institute, University 
of Toronto, 2002-10 Kings 
College Road, Toronto, 
Ontario, Canada M5S 1A4; 
416/978-5184 

April 8-10 

Mathematical Founda¬ 
tions of Programming 
Semantics 
New Orleans, LA 

Sponsor: ACM 
Contact: ACM, 11 W. 42nd 
Street, New York, NY 10036; 
212/575-1520 

April 9-10 

Advanced SPSS/PC + 
Austin, TX 

Sponsor: SPSS Inc. 

Contact: Training Depart¬ 
ment, 444 N. Michigan Ave¬ 
nue, Chicago, IL 60611; 
312/329-3557 


April 9-10 

Decision Support and 
Expert Systems 
Cambridge, MA 

Sponsor: Decision Support 
Technology, Inc. 

Contact: Conference Regi¬ 
stration Office, 51 Church 
Street, Boston, MA 02116; 
800/843-3263; in Massa¬ 
chusetts, 617/482-3596 

April 20-24 

Complexity of Approxi¬ 
mately Solved Problems 
New York, NY 

Sponsor: Computer Sciences 
at Columbia University 
Contact: Susan Maser, 450 
Computer Science Building, 
Columbia University, New 
York, NY 10027; 
212 / 280-8832 

April 27-29 

Symposium on Security 
and Privacy 
Oakland, CA 

Sponsors: ieee-cs and iacr 
Contact: Virgil D. Gligor, 
General Chairman, Depart¬ 
ment of Electrical Engineer¬ 
ing, University of Maryland, 
College Park, MD 20742; 
301/454-8846 


MAY 

May 4-6 

Connectivity Symposium 
on LANs and Micro/main¬ 
frame Links 
Boston, MA 

Sponsors: Digital Consulting 
Associates, Inc. 

Contact: Seminar Services 
Department, 8 Windsor 
Street, Andover, MA 01810; 
617/470-3880 


May 10-14 

APL87 

Dallas, Texas 

Sponsors: Southwest APL 
Users Group (swapl) 

Contact: APL87 Registrar, 440 
Northlake Shopping Center, 
Suite 210, Dallas, Texas 
75238; 214/539-9281 

May 11-13 

Application-Specific Inte¬ 
grated Circuits 
Cherry Hill, 1\J 

Sponsor: IEEE 
Contact: Workstation Tech¬ 
nology and Systems Work¬ 
shop, 12 Colburn Drive, 
Poughkeepsie, NY 12603; 
914/435-8185 

May 11-13 

Desktop Publishing ’87 
San Francisco, CA 

Sponsor: Online International 
Contact: Carol Peters, Online 
International, 989 Avenue of 
the Americas, New York, NY 
10018; 212/279-8890 

May 11-15 

CompEuro ’87: VLSI 
and Computers 
Hamburg, West Germany 

Sponsors: ieee, ieee-cs, 
Gesellschaft fur Informatik, 
and Verband Deutscher 
Elektrotechniker 
Contact: CompEuro ’87, Dr. 
W. E. Proebster, IBM P.B. 80 
08 80, D-7000 Stuttgart 80, 
Federal Republic of Germany 

May 13-15 

History of Scientific and 
Numeric Computation 
Princeton, 1>{J 

Sponsors: ACM and Society 
for Industrial and Applied 
Mathematics 


Contact: Hank Friedman, 
Department of Computer 
and Information Science, 
Room 303, Computer Center 
Building, Temple University, 
Philadelphia, PA 19122; 
215/787-8450 

May 13-16 

Computer Applications in 
Medicine and Health Care 
San Francisco, CA 

Sponsor: aamsi 
Contact: American Associa¬ 
tion for Medical Systems and 
Informatics, Suite 700, 1101 
Connecticut Avenue NW, 
Washington, DC 20036; 
202/857-1189 

May 20 

Intelligent Infrastructure 

Technology 

Chicago, IL 

Sponsors: A-E-C and F-M 
Automation Newsletters 
Contact: Jerry Robinson, Edi¬ 
tor, F-M Automation Newslet¬ 
ter, 9501 W. Devon Avenue, 
Suite 203, Rosemont, IL 
60019-4804; 312/823-0555 


CALL FOR PAPERS 

Deadline: April 1 

Western Educational 
Computing Conference 
San Francisco, CA 

(November 19-20, 1987) 
Sponsor: California 
Educational Computing 
Consortium 

Submit papers to: Judah 
Rosenwald, Extended 
Education, San Francisco 
State University, 1600 
Holloway, San Francisco, 
CA 94132 
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Use these re ader service cards to g et 


EE INF 


A T I O N 


about the products and services 
in this issue of TECH JOURNAL 

Learning more about a product that’s advertised or mentioned in an article 
in this month’s issue is as simple as 1-2-3. And absolutely free. 


1 Print or type your name 
and address on 
the attached card. 

Use only one card per person. 


h 


Circle the numbers on the card that 
correspond to the numbers at the bot¬ 
tom of the advertisements or articles 
for which you want more information. 

(Key numbers for advertised products also appear in 
the Advertisers’ index.) 


2 
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Simply mail the card, 
and the literature 
will be mailed to you free 
of charge by the manufacturer. 
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Are you personally involved in 
the selection of microcomputers 
and related products for: 

I Your company or 
organization? 
a D Yes b D No 

2 Your client companies or 
organizations? 

C D Yes No 

3 Are you planning to purchase 
in the next 6 months: 

E □ PC Hardware? 
f D PC Software? 
g D PC Peripherals? 
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Get everything you 
need for four or eight 
users now, easily expand 
to over 250 users later. 


Hercules a trademark of Hercules Graphics Products, Inc. Advanced NetWare 286 a trademark of Novell, Inc. AT a trademark of IBM 


Because they’re built around the same 80386- 
based ALR computer Byte said offers “high- 
performance in nearly every sense of the word” 
you’d expect four or eight-user ALRnet networks 
to be fast. What you might not anticipate is how 
fast you can set one up. 

ALRnet networks are completely preconfigured 
before we put them in the box. So setting them 
up is about as simple as taking them out of the 
box—you just have to hook up some coax con¬ 
nections and find a few power outlets. And that 
helps make the fastest 


network the fastest to 
set up. 

How ALRnet Works. 

ALRnet takes full 


Authorized 


etWare 


Reseller 


Advanced Logic Research, Inc. 

10 Chrysler, Irvine, CA 92T8 
(714)581-6^0 Extension #N T 386 
FAX: (714) 581-9240 TELEX: 5106014525, 
Answer back Adv anced Logic 




advantage of Novell’s best-selling network oper¬ 
ating system, Advanced NetWare 286™ to run a 
powerful combination of AT™-compatible 
workstations and an ALR Network 386 fileserver. 

The fileserver comes fully equipped for the 
most demanding network applications with plenty 
of I/O options and a choice of high-performance 
hard drives. All packaged in a rugged hirise design 
that improves cooling and accommodates as 
many as four additional full-height drives and a 
200-watt power supply. The PC2/286 worksta¬ 
tions are the same compact AT-compatibles PC 
Magazine made their editor’s choice. They each 
have 512K, a 1.2-MB floppy and Hercules™- 
compatible graphics. One of them houses intelli¬ 
gent tape backup for the network hard disk. 

ALRnet networks also come with everything 
you need, down to the last cable. And when it 
comes time to grow, as many as 250 additional 
users can be easily added using readily available 
hardware. 

More Powerful PCs. 

ALR got its start developing advanced perfor¬ 
mance systems for research, software development 
and business applications. Since then, we’ve 
introduced more high-performance PC systems 
than any other manufacturer, including the first 
Intel 80386-based family of computers. And 
because Advanced Logic Research designs, manu¬ 
factures and distributes high-performance 
microcomputer systems worldwide, we can pro¬ 
vide cost-effective PC alternatives through over 
500 full-service dealers. 

Systems backed by a one-year parts and labor 
warranty on everything ALR 
makes. 

Please call today for more 
information or the location 
of your authorized 
ALR dealer. 


If You Can Open A Box, 
You Can Install The Most 
Powerful Network Available. 








The Launch Of Our 
I New Flagship: 


Customizable, Expandable, and Responsive CROSSTALK®Mk.4. 

‘ ;'It takes a powerful, flexible PC communications program to cut 
il through the sea of incompatible systems you face today. 

Sfel CROSSTALK® Mk. 4 has what it takes. More protocols — 
X.PC, Xmodem, Kermit, and our own CROSSTALK. More 
te terminal emulations, including complete IBM 3101, DEC 
te|'y VT- 100, and TeleVideo 900 series. Concurrent com- 

111 munications capability — up to 15 sessions. Error 

IliL til, . tlchecking at high speeds. Beginners can use the 
lililli! , ; simple menus, a clear help system, and prepared 

111111111I I I)» script files that help extract data from many 

|| pppular information utilities. Experts can use 
111 the powerful command programming 

1] ,, language to create extensive, customized 

18 It scripts. ’ ’ A unique modular architec- 

Hit; ('■ ture means we can quickly add new 
j 11mv-; capabilities by phone. So 

CROSSTALK Mk. 4 may be the 

■■■■■■■Kir launch of more than just today’s 

life standard in PC com- 

munications .It’s probably 
-•<*», tomorrow ’ s as well. 


CROCCTALK 


fife 

Digital Communications Associates, Inc. 

1000 Holcomb Woods Parkway 
fe> Roswell. Georgia 30076 

fe 1-800-241 -6393 

> ■" CROSSTALK is a registered trademark of Digital 
- Communications Associates. Inc. 

DEC VT- TOO is a registered trademark of Digital Equipment Corp 
^- IBM is a registered trademark of International Business Machines Corp. r ' 
■ TeleVideo is a registered trademark of TeleVideo Systems. Inc , . 

X.PC is a trademark of Tymshare Inc ■„ 4 ; 
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